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1.0 Introduction 
1.1 Purpose 


The purpose of this Interim Results Report is to summarize progress and remaining 
activities for the Impact Area Groundwater Study (IAGS). This report was prepared 
based on validated data for approximately 30% of the samples described in the Final 
Action Plan (ETA, 1997) and subsequent addenda (i.e., Field Sampling Plans). 


1.2 Project History 


This subsection provides a brief project history summarized from the Monthly Progress 
Reports. The locations of sampling areas and monitoring wells referenced below are 


March 1997 


The effective date of the Environmental Protection Agency (EPA) Region | 
Administrative Order SDWA I-97-1019 ("the Order") is March 6, 1997. The National 
Guard Bureau (NGB) met with EPA, Massachusetts Department of Environmental 
Protection (MADEP), and stakeholders on March 7 to discuss comments on the "Draft 
Action Plan for the Camp Edwards Impact Area Groundwater Quality Study" dated 
December 1996, and to offer an approach to revising the plan. On March 14 NGB 
provided EPA and the public an accelerated schedule and work plan ("Draft Action Plan 
for the Camp Edwards Impact Area Groundwater Quality Study" dated March 1997). 
NGB presented information regarding the revised Draft Action Plan at the Senior 
Management Board (SMB) meeting of March 18, and introduced a panel of experts to 
answer questions regarding the plan. NGB also presented information regarding the 
revised Draft Action Plan at the EPA's public hearing on March 20. 





April 1997 

NGB requested a technical proposal from Ogden Environmental and Energy services 
(Ogden) for performing the IAGS on April 4. Ogden met with the Air Force Center for 
Environmental Excellence (AFCEE) personnel on April 9 to discuss issues related to 
coordinating the IAGS with the Installation restoration program (IRP) activities. Ogden 
prepared bid specifications for subcontractor activities based on the Draft Action Plan, 
and submitted these to prospective bidders during the period of April 3 to April 7. A site 
walk with prospective bidders was conducted on April 9. Ogden received bids for 
performing Unexploded Ordnance (UXO) surveys, drilling services, and laboratory 
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services during the period of April 11 to April 16. NGB received EPA's comments on the 
Draft Action Plan on April 22. Ogden submitted a draft technical proposal for 
performing the activities described in the Draft Action Plan to NGB on April 25. 


May 1997 


NGB discussed the comments of EPA and other stakeholders at a May 1 meeting at 
EPA’s Boston office. EPA, MADEP, Cape Cod Commission, and United States 
Geological Survey (USGS) attended this meeting. NGB awarded a contract to Ogden to 
perform surveys for UXO and to complete other mobilization tasks on May 8. EPA 
provided additional comments on the Draft Action Plan in a letter to NGB dated May 8. 
NGB completed a Draft Final Action Plan for EPA and other stakeholders on May 17, 
including a response to comments on the March version of the plan. A meeting of the 
IAGS Review Team was convened on May 20. NGB conducted a tour of the Impact 
Area for the EPA and the public on May 22. NGB met with EPA at their Boston office 
on May 29 to discuss the sampling plans and archive search activities. NGB submitted a 
Draft Response Matrix to EPA on May 30. 


June 1997 


Archive search interviews and file searches were initiated in June. Preliminary versions 
of the Range Use History and Chemical Composition of Munitions reports were provided 
to EPA on June 18. Meetings were held in June to discuss comments on the Draft Final 
Action Plan, including a meeting with the Review Team on June 9, and meetings with 
EPA, MADEP, and other stakeholders on June 18 and June 26 at MADEP's Southeast 
Region Office. Significant changes to the plan were discussed including additional 
analysis and modified sampling protocols for surface and shallow subsurface soils, 
additional monitoring wells and modification of monitoring well and well nest positions, 
and addition of VOC screening in the saturated zone. Weekly progress updates for the 
IAGS were initiated on June 13. 


Ogden, CMS Environmental (the UXO contractor), and T.F. Moran (the UXO 
contractor's surveyor) mobilized to the site on June 9. Survey control points were located 
on June 10-13. UXO avoidance was conducted from June 10 to June 24. During this 
time it became apparent that too many magnetic anomalies were present for effective 
avoidance in most areas. Ogden's contract with CMS Environmental was modified and 
on June 25 field crews switched to UXO removal to a depth of two feet for most areas. 
Immovable UXO was identified to the 102" Fighter Wing Explosive Ordnance Disposal 
(EOD) detachment for detonation in place. A synoptic round of water level 
measurements at existing wells was conducted on June 27. 
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July 1997 

The text of the Final Action Plan was provided to EPA, MADEP, and other stakeholders 
during a meeting of the Review Team on July 10. The meeting was preceded by a tour of 
the Impact Area, Moving Target Range, NBC Site, and J-3 Range. Four of the Field 
Sampling Plans (FSPs) that are referenced in the Action Plan were also provided at this 
meeting. The Draft Response Matrix was updated to reflect the most recent changes to 
the Final Action Plan, and was provided at the July 10 meeting. NGB submitted the 
Draft Human Health Risk Assessment Work Plan to EPA for review on July 11. NGB 
received comments from EPA concerning the Draft FSPs on July 15. NGB submitted the 
Draft Range Use History Report and the Draft Chemical Composition of Munitions 
Report to EPA for review on July 16. NGB submitted Final FSPs for Barber Rig and 
Rotosonic Rig drilling investigations on July 18. There was a public Open House to 
introduce NGB contractors for the Impact Area Groundwater Study on July 24, 1997. 
Weekly technical meetings with EPA and MADEP continued during the month. 


UXO surface clearance activities continued along roads and at drilling locations in the 
Impact Area, and downhole UXO clearance was completed at seven sites. D.L. Maher 
(the drilling subcontractor) and Valeri Construction (Maher's road building subcontractor) 
mobilized to the site on July 14. TRC (EPA's oversight contractor) and the USGS were 
present for oversight of drilling activities. Three shallow wells and one deep well were 
completed in July. UXO present at Spruce Swamp Road, Pocasset-Sandwich Road, and 
drilling locations MW-1, MW-6, and MW-27 were destroyed by the 102"’ Fighter Wing 
EOD detachment on July 25. Continuous water level recording devices were installed in 
three wells. Soil sampling was performed at borings 7, 14, 23, 28, and 29 during the 
month. Groundwater profiling was performed at deep boring 23. 


August 1997 


NGB submitted final FSPs for Areas 2 and 3 on August 6, for Areas 1 and 6/7/8 on 
August 11, for Area 4 on August 15, and for Areas 9/10/11/14 on August 19. EPA 
convened a meeting of the Review Team on August 6 to obtain comments on the Draft 
Response Matrix and the Draft Risk Assessment Work Plan. NGB provided an update on 
the IAGS results at the August 6 meeting of the SMB. NGB provided the Draft Report 
on Fate and Transport of Munitions to EPA on August 15. Weekly technical meetings 
with EPA and MADEP continued during the month. 


UXO surveys and removal continued during the month. Surface clearance was completed 
at all drilling locations, and downhole clearance was completed at most of the locations. 
Seven shallow wells and three deep wells were completed in August. Soil sampling was 
performed at borings 1, 4, 10, 11, 12, 15, 16, and 17 during the month. Groundwater 
profiling was performed at deep borings 1, 7, 10, 17, and 18. Surface samples were 
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collected from the 0-6 inch depth interval at borings 2, 3, 5, 6, 8, 9, 15, 16, 19, 25, 26, and 
DY. 


September 1997 


NGB submitted a Final FSP for Areas 6/7/8 and 9/10/11/14, and Draft FSPs for Areas 
12/13, 15, Background, Groundwater, and the Gun & Mortar positions, during 
September. EPA convened a meeting of the Review Team on September 29 to discuss 
progress on the project. Weekly technical meetings with EPA and MADEP continued 
during the month. 


The UXO Contractor continued work on site during the first week of September, 
demobilizing from the site on September 5. The UXO discovered since July were 
destroyed on September 12. Eight shallow wells, one intermediate well, and four deep 
wells were completed in September. Soil sampling was performed at borings 6, 9, 15, 20, 
22, and 25 during the month. Groundwater profiling was performed at deep borings 1, 6, 
9, 15, 18, 21, and 25. Hand auger samples were collected from the 0-6 inch depth 
interval from Areas 2, 3, 9, 10, and 14. 


October 1997 


NGB submitted a Draft FSP for Area 5, and Final FSPs for Areas 1, 4, 15, Background, 
and Groundwater, during October. EPA convened a meeting of the Review Team on 
October 23 to discuss progress on the project. Weekly technical meetings with EPA and 
MADEP continued during the month. 


A synoptic round of water level measurements was collected on October 3. CMS 
Environmental remobilized to the site on October 14. Downhole UXO clearance was 
performed at three drilling locations. Five shallow wells, four intermediate wells, and 
two deep wells were completed during the month. Soil sampling was performed at 
borings 2, 8, 16, 27, and 30 during the month. Groundwater profiling was performed at 
deep borings 2 and 16. Hand auger samples were collected from the 0-6 inch depth 
interval from Areas 3, 4, 6, 7, 8, 11, 13, 15, 20, 21, and 22. Groundwater samples were 
collected from wells 1S, 1M, 1D, 8S, 9S, 15S, 15D, 18S, 18D, 21S, 21D, 23S, 23D, 25S, 
LRWS wells, Bourne wells, and CS-19 wells during October. Explosives were detected 
in groundwater samples from monitoring wells 1S, 1M, 25S, and CS19 wells MWO0011E, 
MW0006E, and MWOOO9E. 


November 1997 


NGB submitted Draft FSPs for Storm Water and for Surface Water and Sediment, and a 
Final FSP for Areas 12/13 during the month. EPA convened a November 20 meeting of 
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the Review Team to discuss progress on the project. Weekly technical meetings with 
EPA and MADEP continued during the month. 


Two shallow wells, four intermediate wells, and two deep wells were completed in 
November. Soil sampling and groundwater profiling were performed at borings 5 and 13 
during the month. Hand auger samples were collected from the 18-24 inch depth interval 
from Areas 1, 2, 3, 9, 10, 14, and 41. Groundwater samples were collected from wells 
2D, 4S, 6S, 10S, 10D, 11S, 12S, 14S, 16S, 16D, 178, 17D, 20S, 23M1, 23M2, 23M3, 
24S, 28S, and 29S during November. No new groundwater samples had explosives 


detected. 


December 1997 
No new FSPs were completed during the month. EPA convened a December 16 meeting 


of the Review Team to discuss progress on the project. Weekly technical meetings with 
EPA and MADEP continued during the month. 


UXO surveys were completed at the remaining soil sampling grids, storm water sampling 
locations; and at two pits excavated within Area 5 (J-] Range). Approximately 500 
rounds were removed from one of the pits. Downhole UXO clearance was performed at 
two locations, and one intermediate well was completed during the month. Soil sampling 
was performed at background locations at the Four Ponds Conservation Area in Bourne. 
A synoptic round of water level measurements was collected on December 30 at wells in 
and around the Impact Area. 


January 1998 


NGB completed Final FSPs for Area 5 and Surface Water/Sediment during January. 
EPA convened a January 28 meeting of the Review Team to discuss progress on the 
project. Weekly technical meetings with EPA and MADEP continued during this time. 


One shallow well and two intermediate wells were completed during January. Soil 
sampling was performed on 10-foot intervals at borings 3 and 26. Hand auger samples 
were collected at 18-24 inches below ground surface (bgs) at these and several other soil 
borings; at 0-6 inches bgs at Areas 1, 4, 5, 12, 13, 16, 17, 18, and 20; and at 18-24 inches 
bgs at Areas 4 and 6. Surface water and sediment samples were collected from Areas 8, 
23, 25, 26, 27, 28, 29, 30, 31, 32, 34, 35, 36, and 43. Groundwater samples were 
collected from background monitoring wells and from wells 1M1, 2M1, 2M2, 7M1, 13S, 
13D, and 18M1. 
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1.3 Current Status 


All final FSPs have been provided to EPA and MADEP as of mid-February. The 
groundwater FSP requires change pages as a result of additional monitoring wells and 
several other FSPs may require minor changes due to revised sampling locations agreed 
to with EPA and MADEP. Documents that have not yet been finalized include: 


e The archive search reports on Range Use, Chemical Composition, and Fate and 
Transport. These draft reports were submitted in July and August 1997. NGB awaits 
comments from EPA on these documents. MADEP has offered comments on all 
three documents. 

e The Response Matrix. This document was last updated in July 1997. Comments 
regarding timing of notification remain to be resolved. 


The scope of investigations under the IAGS has expanded significantly since the Final 
Action Plan (ETA, 1997) was prepared in July 1997. The number of wells to be installed 
has increased from 52 to 60. The number of wells to be sampled has increased from 81 to 
107, as of mid-February. The soil sampling areas have generally remained as originally 
envisioned, with adjustments to the numbers of samples based on sizes of the focal areas. 
The number of pond, swamp, and drainage swale sampling areas has increased from 15 to 
18. 


Fifty-four of the sixty proposed monitoring wells have been installed as of mid-February. 
Sampling completed as of mid-February includes: 


e 99% of 0-6 inch deep soil (Additional excavation needs to be performed to recover 
buried munitions from the existing pit in Area 5. NGB is discussing disposal options 
for these munitions with EPA and the stakeholders. Completion of this excavation is 
needed in order to collect soil samples from around, under, and within the pit.); 

60% of 18-24 inch deep soil; 

100% of 10-foot and deeper soil; 

100% of surface water; 

100% of sediment; 

90% of groundwater; and 

0% of storm water. 


Section 3.0 summarizes validated data as of January 30, which is for Sample Data Groups 
(SDGs) 1-17, 28, 29, and 30. Samples in these SDGs were collected from July 22 to 
September 12 (SDGs 1-17) and from October 21 to October 29 (SDGs 28-30). 
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1.4 Schedule for Remaining Activities 


A Gantt chart schedule for the project is provided in Figure 1.4. This schedule is updated 
with each monthly progress report in order to reflect progress on the schedule, and 
estimated time to complete remaining activities. Remaining field activities currently 
include monitoring well installation, development, and sampling (six wells); surface soil 
sampling (3 grids and 2 grab samples for 0-6 inch, and 68 grids for 18-24 inch); and 
storm water sampling. Collecting the 18-24 inch samples is in the critical path for the 
field activities. This task will be completed when the results of all 0-6 inch samples are 
available, since these results are used to identify analytes for the 0-6 inch samples. 


Laboratory analyses and data management are expected to continue for about 8 weeks 
after the conclusion of field sampling. Evaluation of response actions based on risk 
screening is expected to continue for about 2 weeks after the conclusion of laboratory 
analyses. The Completion of Work Report is expected to be complete approximately 6 
weeks after the conclusion of laboratory analyses. 
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Interim Results Report 


2. Procedures 
Zl Changes from the Final Action Plan 


Procedures in the Final Action Plan (ETA, 1997) were followed, except as indicated 
below. 


2.1.1 Soil Boring Installation/Groundwater Profiling 


The Final Action Plan (§4.2.2.2 & §4.2.2.3) states that the Barber drill rig was to be used 
inside the Impact Area and the Sonic drill rig was to be used outside the Impact Area. To 
increase production the Sonic rig was used in the Impact Area for drilling below 100 feet, 
based on the results of vibration testing on both types of drill rigs. 


The Final Action Plan (§4.2.2.2 & §4.2.2.3) requires that groundwater samples are 
collected every 10 feet below the water table during the advancement of the borings. In 
some locations the formation would not produce sufficient water to allow a water sample 
to be collected. The missing intervals are as follows: 


MW-1 172, 242, 302, and 312 feet 

MW-10 160s Ieee 35245. 255,205,955. 355, and 363) feet 
MW-16 DDD 3D DAD PP 30243128322. 362.,and 368 feet 

MW-17 302 and 312 feet 

MW-18 302 and 312 feet 

MW-21 236, 286, 317, 326, 346, 355, and 366 feet 

MW-23 283, 303, and 313 feet 


2.1.2 Monitoring Well Construction 


At two locations (MW-1 and MW-23) a triple well nest was installed in one boring. To 
accomplish this the shallowest screen had to be constructed of 2-inch diameter schedule 
40 PVC instead of the 2.5-inch schedule 80 PVC specified in the Final Action Plan 
(§4.5), because there was insufficient room inside the drill casing to fit three wells 
constructed of schedule 80 PVC. 


The Final Action Plan (§4.5) states that formation collapse would be used to fill the 
annulus above the bentonite seal. During the construction of most monitoring wells, the 
formation collapse did not occur all the way to the ground surface. Clean sand was used 
to fill any voids in the annulus. A composite laboratory sample was collected from the 
clean sand to insure that it was free of contamination. 
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The Final Action Plan (§4.5) states that the well will be developed after a minimum of 
seven days. The Massachusetts Military Reservation (MMR) Standard Operating 
Procedure for well development requires that the well be developed a minimum of 24 
hours after and a maximum of seven days after installation. In order to optimize the time 
spent in the development process, the maximum time for development after installation 
was changed to several weeks. 


The Final Action Plan (§4.5) states that well development will be considered complete 
when the field parameters of pH, specific conductance, temperature, and turbidity 
stabilize within ten percent for three consecutive readings. Because of the high turbidity 
readings on some wells, the development process has continued beyond when the field 
parameters have stabilized. Generally the development time has continued until the 
turbidity has dropped below 30 nephulmetric turbidity units (NTU), unless judged 
infeasible based on field conditions. 


2.1.3 Decontamination Process 


The Final Action Plan (§5.1) states that groundwater sampling pumps will be 
decontaminated by circulating a Liquinox™ solution, followed by a deionized water 
rinse. Because of the difficulty of disassembling the bladder pumps, the inside of the 
bladder pump is not rinsed with Liquinox™. Instead the inside of the pumps are 
decontaminated by flushing the inside of the pump with approximately four gallons of 
deionized water. When groundwater sampling was initiated, rinsate blanks were 
collected at each well sampled. Results of the rinsate blank samples indicated that the 
decontamination process was adequate. 


pe Quality Assurance Audits of Field Procedures 


The following are findings of the three internal field audits performed by Ogden 
personnel. The three audits occurred on August 4-8, 1997, September 15-18, 1997, and 
October 20-23, 1997. 


e 55-gallon drum of personal protection equipment (PPE) was not labeled and the drum 
ring was not properly secured. 

e No consistent procedure in effect for the tracking and documentation of deviations 
from the field procedures. 

e A section of well screen which was not factory sealed in a bag was about to be 
installed in the boring without being decontaminated. 

e Groundwater samples for volatile organic compounds (VOCs) were being collected 
from the pump discharge hose at a location where exhaust for the pump’s generator 
could cause cross-contamination. 
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e Groundwater sampling containers for VOCs and explosives were not labeled on site 
at the time of sampling. Unlabeled sampling containers were filled, placed in a zip- 
lock bag and placed in the sampling cooler. 

e The Sonic drilling crew added Super Gel Extra High Yield Bentonite to drilling water 
to better maintain hole integrity in unstable sands. Product label information on the 
bag did not indicate additives other than bentonite. Information from the 
manufacturer indicates that it contains partially hydrolyzed sodium poly-acrylate 
additive. Drill personnel indicated that they have used previously in drilling at MMR. 

e Groundwater screening volatile organic analyte (VOA) vials contained air bubbles. 

e 2-inch diameter poly-vinyl chloride (PVC) pipe used to tremie bentonite chips down 
the borehole was not decontaminated prior to use. 

e During well construction some good house keeping practices were not being used. 
Dirty work gloves or bare hands were observed when feeding sand or bentonite chips 
down the borehole. Electrical tape used to hold weight on tag line. Tag line was 
allowed to touch the ground before it was rolled up. 

e The hand auger used to collect the composite samples was not decontaminated prior 
to collecting the discrete VOC sample. 

e No exclusion zone set up during groundwater sampling activity along a road traveled 
by subcontractors and military personnel. 


All the above conditions that were observed during the field quality assurance (QA) audit 
were corrected immediately if possible. For those conditions that were not immediately 
corrected, a plan was put in place to correct them as soon as possible. 


2.3 Quality Assurance Audits of Laboratory Procedures 


On July 28-29, 1997, Ogden personnel conducted a systems audit of the Intertek Testing 
Services, Burlington, Vermont Facility to assure adherence to laboratory and project 
specific quality assurance/quality control procedures. Upon conclusion of the audit. an 
audit report was published which documented the nonconformance and findings 
identified during the audit. Included in the observations were inadequate quality 
assurance/quality control (QA/QC) procedures with the Cold Regions Research and 
Engineering Laboratory (CRREL) screening method. An another observation was the 
potential for cross contamination during the use of the CRREL screening method. The 
lack of a comprehensive system for reagent tracking, lack of statistically derived control 
charts, and the lack of consistent criteria for acceptance of analytical quantitation and 
quality control standards were other observations. 


During the audit, the laboratory altered practices in the CRREL lab to ensure adherence 
to QA/QC standards. Subsequent to the audit, the laboratory instituted practices to 
reduce the potential for cross contamination during the CRREL screen, implemented a 





L:\MMR\REPORTS\Interim\INTRESRP.DOC -19- February 26, 1998 


Interim Results Report 


eR TATE EEE ELIE: EEE AAAS, 


comprehensive tracking system for reagents, produced statistically derived control charts 
for EPA SW-846 methods, and began development of a procedure to assess quantitation 
and quality contro] standards in a more timely and consistent manner throughout the 
laboratory. 


Upon reviewing the first 30 sample data groups (SDGs) of analytical data for the project, 
the following are common QA/QC trends: 


Herbicides (method 8151): 

e Calibration deficiencies with MCPP and MCPA. 

e Intermittent calibration deficiencies with acifluorfen, dinoseb, picloram, chloramben, 
dalapon, acifluorfen and pentachlorophenol. 

e Poor recovery of dinoseb, acifluorfen and pentachloropheno! in soils and poor 
recovery of picloram and chloramben in waters. 


GC Volatiles (Method 8121): 
e Poor surrogate recovery of surrogates in the soil matrix. The lightweight nature of the 
site soil matrix has been suspected in decreasing purge efficiencies of the method. 


Explosives (Method 8330): 

e Coelution of multiple target compounds on confirmation column increasing the 
probability for false positives. 

e Poor recovery of picric acid in water. 

e Calibration deficiencies with pentaerythritol tetranitrate (PETN). 


Pesticide/poly-chlorinated biphenyls (PCBs) (Methods OLM03.1/OLC02.1): 

e Intermittent hexachlorocyclohexane (BHC) contamination of method blanks and/or 
site samples. The laboratory identified samples from another site which contained 
percent levels of BHCs that caused contamination in the laboratory; however, 
measures taken to isolate those samples have not proven to be as effective as desired. 





Semivolatiles (Methods OLM03.1/OLC02.1): 

e Consistent calibration deficiencies for hexachlorocyclopentadiene 

e Occasional calibration deficiencies for carbazole and 3,3° dichlorobenzidine. 

e Laboratory contamination of method blanks and site samples with bis (2-ethylhexy]) 
phthalate. 


Volatiles (Methods OLM03.1/OLC02.1): 
e Acetone contamination of method blanks and site samples. Potential source of 
contamination was eliminated which has reduced the occurrence of acetone 
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contamination. Acetone relative response factor (RRF) in water calibration continues 
to cause rejection of nondetects for acetone in water samples. 


Wet Chemistry (various methods): 


e Calibration deficiencies for phosphate, CRREL and ammonia. 
e Field contamination of total organic carbon (TOC) samples. 


These findings have been used to qualify the data in accordance with EPA guidelines, as 
specified in the Final Action Plan (ETA, 1997). Validation qualifiers are provided in the 
summary tables in Section 3, and in the complete tables of validated data in Appendix A. 
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3. Summary of Validated Data 
a Validation Status 


Validated data as of January 30, 1998 are provided in tables in Appendix A. The data are 
grouped by media and by analytical method in these tables. The results in Appendix A 
include the following numbers of samples: 


e 68 hand auger samples covering grids in areas 2, 3, 6, 7, 8, 11, 13, 15 (all 0-6 inch 
depth), comprising about 32% of the 0-6 inch samples and 16% of all hand auger 
samples; 

e 179 groundwater profiling samples covering borings 1, 2, 7, 10, 15, 17, 18, 21, and 
23, comprising about 55% of all profiling samples; 

e 187 soil boring samples covering borings 1-17, 19, 23, and 25-30 (although many 
borings only have results validated for 0-6 inch samples), comprising about 50% of 
all soil boring samples; and 

e 7 groundwater samples, from MW-9S, MW-18D, MW-21S, MW-23S, MW-23D, 
LRWS-3-1, and Schooner Pass, comprising about 7% of all groundwater samples. 


The following sections present a subset of the data, separated by media and, for soil 
samples, by sampling area. In order to create a manageable subset of data for discussion, 
the following were selected: 


e all detections of volatile organic compounds; semi-volatile organic compounds; 
pesticides, herbicides and PCBs; and explosives; and 

e all detections of metals in excess of background concentrations specified in the MMR 
Risk Assessment Handbook 


With regard to the metals, it is important to note that EPA is requiring sampling and 
analysis for the purpose of establishing background concentrations within IAGS. This 
study is ongoing. Because many metals were detected near the specified background 
concentration, the use of a new background data set in the future might result in a subset 
that varies somewhat from that presented here. Differences in derived background may 
cause inclusion of some samples that were eliminated from the present subset, or vice 
versa. 


All frequencies of detection in the following sections include duplicate samples. 


Therefore, the actual numbers of locations where the compounds were detected may be 
slightly lower than indicated. 
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3.2 Soil Samples 


3.2.1 Summary for All Areas 


Explosive compounds were detected in several surface soil (0-6") samples from Demo 
Area | and from Areas 6, 7, and 11. Compounds detected and their frequency include 
2,4-dinitrotoluene (2,4-DNT) (1x), 2,6-dinitrotoluene (2,6-DNT) (1x), 2-nitrotoluene (2- 
NT) (2x), 2-amino-4,6-dinitrotoluene (2A-4,6-DNT) (2x), 4-amino-2,6-dinitrotoluene 
(4A-2,6-DNT) (2x), hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) (3x), pentaerythritol 
tetranitrate (PETN) (3x), Picric Acid (PA) (2x), and octahydro-1,3,5,7-tetranitro-1,3,5,7- 
tetraocine (HMX) (2x). HMX was detected at one location at a depth of 10-12 feet below 
ground surface (bgs). Explosive compounds have not been detected in soil deeper than 
12 feet bgs. No 2,4,6-trinitrotoluene (TNT) has been detected. Detections using the 
explosives screening method that was developed by CRREL, and their relationship with 
confirmatory samples analyzed using EPA Method 8330, will be discussed in the 
Completion of Work Report. 


The VOCs detected in soil, listed in decreasing frequency of occurrence, include 
trichloroethylene (TCE) (12x), acetone (6x), methylene chloride (6x), toluene (5x), 
chloroform (5x), methyl tert-butyl ether (MTBE) (4x), methy] ethyl ketone (2-Butanone) 
(3x), benzene (2x), chlorobenzene (2x), 1,1-dichloroethene (1,1-DCE) (2x), 1,2- 
dibromomethane (EDB) (1x), and tetrachloroethene (PCE) (1x). Note that acetone, 
methylene chloride, and 2-Butanone are common laboratory solvents, and some 
occurrence of these compounds may result from cross-contamination. Chloroform is 
typically found in treated (chlorinated) water and some occurrence of this compound may 
be the result of decontamination of field equipment. All of the detects of TCE and PCE 
were from surface soil (0-6 inch). 


The semi-volatile organic compounds (SVOCs) detected in soil generally belong to two 
classes of compounds: polycyclic aromatic hydrocarbons (PAHs) and phthalates. The 
PAHs include: benzo (a) anthracene (7x), benzo (a) pyrene (5x), benzo (b) fluoranthene 
(8x), benzo (g,h,i,) perylene (5x), benzo (k) fluoranthene (6x), chrysene (11x), dibenzo 
(a,h) anthracene (2x), fluoranthene (12x), indeno (1,2,3-c,d) pyrene (5x), phenanthrene 
(4x), and pyrene (15x). The phthalates include bis (2-ethylhexy]) phthalate (33x), diethyl 
phthalate (7x), and di-n-buty] phthalate (7x). The phthalate compounds are used in 
plastics as a plasticizer, and some occurrences may represent cross-contamination through 
the use of laboratory or field equipment containing plasticizers. Laboratory 
contamination of blank samples was reported with the compound bis (2-ethylhexy]) 
phthalate. Other SVOCs detected included 1,2,4-trichlorobenzene (1x), N- 
nitrosodiphenylamine (2x), and pentachlorophenol (1x). 
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The most common pesticides detected in soil were 1,1-bis (chlorophenyl)-2,2- 
dichloroethylene (4,4’-DDE) (29x) and 1,1-bis (chloropheny])-2,2,2-trichloroethane 
(4.4°-DDT) (37x). Other pesticides detected were alpha-hexachlorocyclohexane (alpha- 
BHC) (6x), beta-hexachlorocyclohexane (beta-BHC) (2x), delta-hexachlorocyclohexane 
(delta-BHC) (3x), gamma- hexachlorocyclohexane (Lindane) (2x), hexachlorobenzene 
(2x), heptachlor epoxide (2x), alpha endosulfan (3x), dieldrin (2x), alpha-chlordane (1x), 
and gamma-chlordane (1x). The herbicide detected most often in soil was MCPA (36x). 
Other herbicides detected include, 2,4-(dichlorophenoxy) butanoic acid (2,4-DB) (2x), 
2.4,5-trichlorophenoxyacetic acid (2,4,5-T) (4x), 3,5-dichlorobenzoic acid (2x), bentazon 
(4x), chloramben (2x), dicamba (1x), MCPP (2x), and picloram (2x). The majority of 
detects are from surface soil (0 to 6 inches). No detects of PCBs were reported. 


Inorganics including metals and anions were detected in most samples. These elements 
naturally occur in the environment at “background” levels but also can constitute 
pollutants. In order to evaluate whether the source of the detections is natural, 
comparisons were made between the soil inorganic levels measured in this study and the 
background upper 95 percent tolerance limit developed by HAZ WRAP (1994) for the 
MMR Risk Assessment Handbook (RAH). Two sets of background upper 95 percent 
tolerance limits have been developed by HAZ WRAP (1994) for soil; one for surface soil 
samples (0 to 6 inches) and another for subsurface soil samples (depth greater than 2 
feet). Values obtained in the current study that exceed the upper 95 percent tolerance 
limits are reported in the following subsections.' Cyanide was detected in two samples. 


The following subsections present the soil sampling results by area. Figure 1.2.1 in 
Section 1.0 shows the positions of all of the sampling areas at MMR. Maps of individual 
areas are presented in this section as needed to illustrate sampling locations. 


‘It should be pointed out that the upper 95 percent tolerance limit, in many cases, falls 
within or below a range of values measured for the Cape Cod area. However, 
HAZWRAP (1994) reports upper 95 percent tolerance limits for some metals which were 
not detected in the study such as mercury, selenium, thallium, and cyanide for surface 
soils and cadmium, mercury, nickel, selenium, silver, and cyanide for subsurface soils. 
These upper 95 percent tolerance limits appear based on a statistical analysis of the 
detection limit which may not be appropriate. Until the background samples from the 
[AGS are validated a determination can not be made on whether a detect of metal 
represents contamination or natural conditions. 
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3.2.2. Areal 


Area 1 is located north of Five Comers (intersection of Turpentine and Wood Roads) 
within the Impact Area boundary. Samples were collected from areas having the highest 
potential for contaminant impacts as represented by ground scars, impact craters, or 
topographic low points. Only one sample (SO3DAA) and a duplicate (SO3DAD) have 
been validated for this area. The samples were collected from surface soil (0-6 inches) at 
the location of MW-3. Detected compounds are summarized in Table 3.2.2. 


No explosives, VOCs, pesticides, herbicides, or PCBs were detected in these two 
samples. Pentachlorophenol (an SVOC) was detected at an estimated concentration of 
7.6 ug/kg (parts per billion or ppb) in the field sample, but not in its duplicate. Fifteen of 
the metals analyzed were detected above RAH surface soil background levels, though 
some were not detected in both the field sample and the duplicate. The anions 
nitrate/nitrite, ammonia, and phosphate were detected in both samples, and cyanide was 
detected in the duplicate alone. 


Table 3.2.2. Detects of analytes in soil samples from Area 1. 
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Table 3.2.2. Detects of analytes in soil samples from Area 1. 


pe issn bata se ie aloo a 
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S03DAD_|_0-6'Selenium | mg [| 
SODA | _0-6'[Vanadium 2 mire | 
SO3DAD_[ 0-6 Vanediom a ass a a | 
SO3DAA | OG Ze ee re 
S03DAD [OS ine ee 
S03DAA_[ 06 NivateINivie(ASN)SSSSSSS*dC mt Td 
S03DAD_[ _0-6"|NitrateINarte (ASN) 2 milk [| 
S0SDAA_| _0-6"[Nitrogen, Ammonia(ASN)________——*d| 303 mek |_| 
S0SDAD_| _0-6"[Nitrogen, Ammonia(AsN) «iY mek | 
S0SDAA | _0-6"|Phosphors, Total Onhophosphate (As PO) _———~id? 636 melke |__| 
S03DAD_[ _ 0-67] Phosphorus, Total Onhophosphate (AsPO,) | 69s mekke [3 


Or ac 
SO3DAD | _0-6"|Cyanide ee 
Qualifiers: 
J = The analyte was positively identified; the associated numerical value is the approximate concentration of the 
analyte in the sample. 
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3.2.3 wareaa 


Area 2 is located south of Five Corners along Turpentine Road and within the Impact 
Area boundary. Area 2 has three focal areas of study: 1) the circular target area west of 
Turpentine Road, 2) the burn area, and 3) the trapezoidal target area east of Turpentine 
Road. Validated sample results are available for surface soil (0-6 inches) at ten grids and 
two borings plus duplicates, for a total of 14 samples. Sample locations and validation 
status are indicated in Figure 3.2.3. Detections are summarized in Table 3.2.3. 


Explosive compounds were not detected in Area 2. VOCs detected and their frequency 
included methylene chloride (1x), and TCE (2x). EDB and MTBE were each detected 
once, in the same sample. All of the VOCs detected, except for MTBE, were estimated 
values. SVOCs detected and their frequency included chrysene (1x), bis (2-ethylhexy]) 
phthalate (3x), diethyl phthalate (2x), di-n-buty] phthalate (1x), fluoranthene (1x), and 


L:\MMR\REPORTS\Interim\INTRESRP.DOC - 26- February 26, 1998 


“ay 


\ “y 


Impact Area 
Groundwater 
Study 


Soil Borings 


with Validated Data 


Soil Borings 


without Validated Data 


[2 | Soil Grids 
with Validated Data 


[5] Soil Grids 
without Validated Data 


BASEMAP LEGEND 


Impact Area Boundary 


Water Bodies 


4 
Roads 
aa) 
a] 
ASA) 


Paths 


Power/Transmission Lines 


3 Meter Contours 





Map coordinates: Stateplane, NAD83, Zone 4151, Meters 


ORTHOPHOTOGRAPHY: 1:5000 digital black & white orthophotos 
Source: MASSGIS; Resolution: 1/2 meter; Dato Flown; March 1997 


TOPOGRAPHY: 3 moter contours generated from digital terrain models (DTMs) 
Source: MASSGIS 





fneV/pulau/oahu/mmrdata/mmu/spauiaV/ogden/plots/figures/validated am] 





Interim Results Report 


pyrene (3x). All SVOC values reported were estimated. The pesticides/herbicides 
detected and their frequency include; 4,4’-DDE (10x), 4,4’°-DDT (12x), MCPA (1x), and 
picloram (1x). The compound 4,4’-DDE is a degradation product of 4,4’-DDT. No 
PCBs were detected. Thirteen of the metals analyzed were detected above RAH surface 
soil background levels. The anions nitrate/nitrite, ammonia, and phosphate were detected 
in all fourteen samples. Cyanide was not detected in the Area 2 samples. 


Table 3.2.3. Detects of analytes in soil samples from Area 2. 
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S02DAD 4,4’-DDE (1,1-Bis(Chloropheny])-2,2-Trichloroethylene) 
BO2ZAAA 4,4’-DDT (1,1-Bis(Chloropheny])-2,2,2-Trichloroethane) 
BO2BAA 4,4’-DDT (1,1-Bis(Chloropheny])-2,2,2-Trichloroethane) 
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Table 3.2.3. Detects of analytes in soil samples from Area 2. 
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Table 3.2.3. Detects of analytes in soil samples from Area 2. 
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Table 3.2.3. Detects of analytes in soil samples from Area 2. 
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Table 3.2.3. Detects of analytes in soil samples from Area 2. 
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BOZFAA_[0-6" |Phosphorus, Total Onhophosphate (AsPO,) | __130[ meke | 3 
BO2GAA [0-6 _[Phosphors, Total Onhophosphate (AsPO,) | 150) meke | J _| 
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hosphorus, Total Orthophosphate (As PO,) 142 


Phosphorus, Total Orthophosphate (As PO,) | 146] mg/kg 


J = The analyte was positively identified; the associated numerical value is the approximate concentration of the 
analyte in the sample. 

NJ = The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated 

numerical value represents its approximate concentration. 
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3.2.4 Area3 


Area 3 is located near the intersection of Turpentine Road and Tank Alley within the 
Impact Area boundary. Sampling was focused on this area due to a historic circular 
target area, tank targets arranged along the roads, and a pit. Validated sample results are 
available for surface soil (0-6 inches bgs) at 14 grids and one boring plus 3 duplicates, for 
a total of 17 surface soil samples. Validated sample results are also available for 
subsurface soil up to 120 feet bgs at the boring location. The subsurface soil samples 
were analyzed for inorganics and, with the exceptions of the 20-foot and 50-foot 
intervals, for explosives. The 10-foot interval was also analyzed for VOC, SVOC, 
pesticides/PCB, herbicides, EDB, and MTBE. Sample locations and validation status are 
indicated in Figure 3.2.4. Detections are summarized in Table 3.2.4. 


No explosives were detected in surface or subsurface samples from Area 3. 


Surface soil samples contained VOC, SVOC, pesticides, herbicides, and inorganic 
compounds. The only VOC detected was TCE, which was observed in two samples at 
estimated concentrations. The SVOCs detected and their frequency include; benzo (a) 
anthracene (4x), benzo (a) pyrene (3x), benzo (b) fluoranthene (4x), benzo (g,h,1,) 
perylene (3x), benzo (k) fluoranthene (4x), bis (2-ethylhexy]) phthalate (3x), chrysene 
(4x), dibenzo (a,h) anthracene (2x), diethyl phthalate (1x), di-n-butyl phthalate (1x), 
fluoranthene (4x), indeno (1,2,3-c,d) pyrene (3x), and pyrene (4x). All but two detections 
were at estimated concentrations. The pesticides/herbicides detected and frequency 
include; 2,4,5-T (2x), alpha-BHC (4x), alpha endosulfan (1x), bentazon (1x), beta- BHC 
(1x), chloramben (1x), 4,4’°-DDE (5x), 4,4°-DDT (7x), delta-BHC (1x), dicamba (1x), 
Lindane (1x), and MCPA (10x). Fifteen of the metals analyzed were detected above 
RAH surface soil background levels. The anions nitrate/nitrite, ammonia, and phosphate 
were detected in all samples. Cyanide was detected in one sample. 


The only organic compounds detected in the one subsurface soil sample analyzed for 
these compounds were bis (2-ethylhexyl) phthalate, diethylphthalate, and di-n-buty] 
phthalate. Fourteen of the metals analyzed were detected above RAH subsurface soil 
background levels. The anions nitrate/nitrite, ammonia, and phosphate were detected in 
all subsurface soil samples. Cyanide was not detected in subsurface soil. 
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Table 3.2.4. Detects of analytes in soil samples from Area 3. 


ID 








BOSIAA[0-6"__[fvichlovoetylene TOE) ——S*d 
BOSOAA [0-6"__[frichloroetiylene TCE) —SSSC*dC ef 
BOSEAA 0" [Benzotayantiracene——SSSCSC~*dCSCS RT 
BOSFAA 0-6" [Benzol@)Anthracene—SSSSC~dC wf 
BOSFAD 0-6" [Benzo(@)Anthracene Sd we || 
SOIDAD |0-6" __[Benzo(ayAnthracene—SSSSS*dS fue | 
BOSEAA [0-6" [Benzo(@)Pyrene— ifr | 

sre | rele 

fist [BenzotayPyrene YB 

st __[BenzotbFhuoranthene «YO ogte 

ca 

oo 

oo 

or 














BOSFAA [0-6 [Benzo(WFhuoranthene 

BOSFAD_|0-6" _[Benzo(k)Fluoranthene—SSSS*dYCC 
SOIDAD [0-6 [Benzo(k)Fluoranthene ———SSSSCSCS~S~S~wS ue] 
BOSFAD [0-6 [BwO-EthylhegDPhihalte——SSSCSCS~*~S~dC*«S IR] 
BOSOAD [0-6 [Bis@-Ethylhexyl) Phthalate ———SCSCSC~S~S~YCSCS ke | 
SOIDAD [0-67 [Bis@=Eihylhexy) Phihalte————SSSCSCSCS~*wdCSCS Tue | 








BIREAA Pests eigenen 
0 
BOBFAD [les [Ohysene 
a ee 
IBO3FAA |0-6" — |Dibenzo (a,h) Anthracene 
BUSEAD 0-6" [Dibenao (ah) Anthracene | a0} 
SOIDAA |S" [Diet Pitaate ar 
SOIDCA ook | 7 
BIBRA [0-6" —[Di-Butyl Prats} zi} 
S 21 J 

pecially 
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Table 3.2.4. Detects of analytes in soil samples from Area 3. 


ID 


BSFAR [0-87 |Fioraniene tg 
SOTA pe Feat rr 
SOTDAD 0-6" [Fiorantiene ate | 
BOSEAA [<P [ndeno(h 23a) Pym 8g | 
BOSFAA 0-«"—[Indeno23-<@Pyrene | ugg J 
IBO3FAD |0-6" —_|Indeno(1,2,3-c,d)Pyrene one 89] ug/ke:|| AMS Cie 
BITEAR [oo Pyrene 
BOIFAA [OO [Pyne — f | 
BOSFAD 0-6" PPyrene eg 
SOIDAD [0-6 Pyne 88 
BOSIAA [0-6 [2as-T (icMorophenowyacaie Acid) | 68g] 
BOSMAA [0-6 [2.45-T CTrehlorophenoxyaceie Ae) | 1 ugtie | NI 
BOSKAA [0-6 [Alpha BHC (Alpha Hexachlorosycloherane) [17 wetie| 1 
BOSLAA Jos" [Alpha BHC (Alpha Hexaclorocyclohexaney | 26] ugtkg] 
BOSMAA [0-47 [Apa BHC (alpha Hexaclorosyclfexane) | 4[ueteg [J 
BOSNAA 0-6 [Alpha BHC (Alpha Hexashlorocylohexane) | 3] ugtse| 
BOSFAD [0-6 [Alpha Endowuan | 3a] were | 
BOSAAA JO" [Bentazon 800g] NT 
BSMAA [0-67 [Beta BHC (Beta HexacHorosycaherane) | Tafweteg [1] 
BOSMAA [0-67 [Chlramben | 66fuehg [J 
J 


BO3LAA |0-6" —/4,4’-DDE (1,1-Bis(Chloropheny!)-2,2-Trichloroethy 


[BO3MAA |0-6" | 4,4°-DDE (1,1-Bis(Chloropheny])-2,2 
Trichloroethylene) | 84]ughke[ 


BO3NAA 4,4°-DDE (1,1-Bis(Chloropheny])-2,2- 


[BO30AA |0-6" —‘[4,4’-DDE (1,1-Bis(Chloropheny!)-2,2-Trichloroethylene) 
[BO30AD |0-6" ——_‘|4,4’-DDE (1,1-Bis(Chlorophenyl)-2,2-Trichloroethylene) 
BOSAAA [0-67 [ba™-DDT (1-BiCHoropheny)-2.2.-Trehloroetianey | —2.5[ugheg]_—T | 
IBO3KAA |0-6" | 4,4°-DDT (1,1-Bis(Chlorophenyl)-2,2,2-Trichloroethane) | 5.3} ug/kg| 
BOSLAA 0-@"|4-DDT-(-Bis(Chloropheny)-2.22-Trchoroetane) | —69[ ushke| 
[BO3MAA 0-6" —‘[4,4°-DDT (1,1-Bis(Chloropheny])-2,2,2-Trichloroethane) hee! 89] ugiked| CATON 
BOSNAA 0-68 4-DDT (I-Bis(HorophenyD222-TricNorothane) | 21Pughks |] 
BOSOAA [0os"a-DDT (.1-Bis(ChlorophenyD-2.2.2-Trihloosthane) | —6.1[ugtke| 
BOSOAD -@"_40-DDT (Bi CHorophenyl-2.2.2-Trichloroetane) | 94[ughkg[ 7 
BOSNAA [6 [Dela BHC (Deta Hevachlorocyclohexane) | 13[ugg[ 
BOSGAA [0 [Dicanba 
BOSNAA 0-67 [Gamma BAC (dane) fe 
BISAAA J [CPR————— Te | NT 
BFA [06° MCPA tg] 
BOSFAD f° [MCPA 5000] 
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Table 3.2.4. Detects of analytes in soil samples from Area 3. 


Ogden | Depth Analyte 
ID 


BOAR |e 

BOSTAA [07 

BO3KAA 0-6" | 

BOSMAA J" 

BOINAA [Oe] 

ia owe 
aes ee 
BOSAAA "lnm aT 
BOSBAA 0-8 [Atuminany aioe | 
BOSCAA 06" [Aluminum | 12100}mens] 1] 
BOSEAA [O° [alumina 00 ee | 
BOSEAA [a [Aluminum 
BOSFAD”-€—[Aluminuny ————___1800fmetee | 
BOSGAA [0-6 [Auminum neg J 
BO3HAA Aluminum io 9120| make A LEO] 


BO3IAA 
BO3JAA 
BO3KAA mg/kg 


BO3LA g/kg 


=} 


B03M 


BOSNA 16600 
BOSOA 
BOSOAD 
IDA 
OIDAD 


01DCA Aluminum 

01DD 

O1DIA 

BO3AA 2 
B03BA 4.6 
B03CA 4.3 
BO3EA 

BO3FA 

B03GA 

BO3IA 


3/3 

gq 
~ 

ga 


g/kg 


Se 


WN 
> 


EA) D 
E 
S| S| SiS 


=I 


SE 
ga 
= 
ga 


Arsenic 4.7 


B 
ga 
_ 
go 


BO3LA 
BO3NA 


> 
3 
ga 
= 
gg 


jer) 
o 
Ww 
ga 
— 
ga 


> 


gg 
me 
go 
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Table 3.2.4. Detects of analytes in soil samples from Area 3. 


Ogden Units/Qualifier 
ID 
| 7.mg/kg] 


Analyte 
BO a Oa 



























17.1}mg/kg 
BOSLAA [Oho Baro SI 


SOIDAA 0-6" [Barium iY «8a 
SOIDCA [10-14 Barium 8g] 
SOIDDA 20-29" Barium 1S a meg] 
SOIDRA (#049) [Barium 
BOSAAA [0-6" _[Chromium, Total ————SSSSSSSSSSS*dSi gg] 
BOSBAA [0-6" Chromium, Total _———SSSSSSS—S—*d Si |g] 
BOSCAA [0-6" Chromium, Total __—————SSSSSSSSS—*d As] 
BOSEAA [0-6" Chromium, Total ————SSSSS*d 1s] 
BOSFAA [0-6" Chromium, Total S(T mes] 
BOSFAD [0-6" Chromium, Total ———SSSSSSSSSC—*d A gg] 
BOSGAA [0-6" _[Chromium, Tol ———SSSSSSSCS—~d CS mg] 
BOSHAA [0-6" __[Chromium, Total ———SSSSSSSSSSS—*d« eg] 
BOSIAA 0-6" [Chromium, Total ——SSSS*d mes] 
BOSTAA [0-6" Chromium, Total Sid «8 mg] 


6 Fe 7.4 mg/kg | a: 
(Chromium, Total 8 mere 
Chromium, Total | =17.4|mgkg} 
Chromium, Total) mete | 
BOSOAD [0-6" [Chromium Tow! iY Ome] 
SOIDAA 0-6" [Chromium Total Ogre 
SOTDAD 0-6" _|Chromium, Tow S| a gre] | 
SOIDCA [10-14 [Chromium Towle) 
SOTDDA 20-22" _|Chromium, Tol | Screg | 
SOIDHA [60-64 [Chromium Total a gle 
BOSGAA 0-6" [Cobar] 
BOSLAA |0-6"__ [Cobar 
BOIOAA 0-6" |Cobat en 
SOIDCA |10-14"|Cobat nee A 
SOIDDA 0-22" |Cobak ene 














10 2) 
oO 
Les) 
Zz 
> 
> 





Ww 
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Table 3.2.4. Detects of analytes in soil samples from Area 3. 
















ID 

eer Maal Caeser ee) 
USD a al TT |e nl 
Tie: i a aor Tt ee 
BOSKAA [Oa [Copper 
7 sa ED 
A 60 a ST UTZ 
El REL 
UCL 7 a OPE NI 
Rs Ce NEC 
Sui 2 a OLE 
SUD 0c Chas aa 
Ue ete 
<a 2s le 
SE 7a a ee EE 
HILT Daa a ROSY ATL 
DCR 5 oe eR eT OO 
BOSCAA [o-oo [13000 metes] 
eee ae 
mea om 

BOSGRA so" fr Ease TASTE 
coh om 

BUSTA [0-o" fron i900] meks| 
Ta ina rN TSC] iT 
[I ge A cae EC 
[TT 2 ie ae eT 
BOSOAA [0-6 fro i000] meke| 
[TT 07 te SR ST 
“V7 [7s A CO I 
SOIDCA |10-14’ Iron | 7120[mg/kg] J 
oo a J a ET 
SUDHA 0-68 S5ai|mate 

saan 
BUBAAA [O-a”_— [Lex |e] 
[G17 (lt OT 7 
ING, aac ee EL a 
PRE elogl 80 le 
oe ee ne 
eee ee 
Gig)" jah aereeeiaaNe (O07 ma 
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Table 3.2.4. Detects of analytes in soil samples from Area 3. 


ei ne eR 
ID 


ee) a ee fad | 
SOIDCA Oa [eed 
SOIDDA e022" lead meg 
BOSAAA [0-6" [Magnesium —————SSSSSSSSSCSCSCSCS—*d CSL mg] 
BOSBAA [0-6" [Magnes _————SSSSSSSS——*d Omg] 
BOSCAA [0-6" [Magnesium ———SSSSSSSSSSS——*d 2g] 
BOSEAA [0-6" [Magnesium ——SSSSSSSSSSSS—~d fms] 
BOSFAA [0-6" [Magnesium —————SSSSSSSSSSS—~d gs] 
BOSFAD [0-6" [Magnesium SSS ON gs] 
BOSGAA [0-6" [Magnesium ———SSSSSSSSCSCSCSCSCS~SC LG] 




























BOSIAA [0-6" [Magnesium ———SSSS—*d lg] 
BOSKAA [0-6" [Magnesium 152 0[mgthg | 
BOSLAA 0-6" [Magnesiom SSS mw] 
BOSNAA [0-6" [Magnesium ———SSSSSSSSSSSS—~dY CLs] 
BO3OAA 0-6" [Magnesium iY 8 metne 
SEN ZN LT OS Sa 
SOIDCA [10-14 [Magnesiom i Ome] 
SOIDDA [20-227 [Magnesium TO mete) 
SOIDHA [60-64 [Magnesium 78 mel 
SOIDIA _[70-72" [Magnesium 808) mete 
BOSOAA |0-6" [Manganese 10 mesg | 
SOIDAD 0-6" [Mercury mete 
SOIDDA_[p0-22" [Mercury 8 mete 
SOIDHA [60-64 [Mercury 08 mete 
SOrDTA_f-72ereuy a meg| 


pesto ieee 

BOSLAA 0-6" 0 Nickel 
BOSNAA |0-" [Nickel pre 
SOIDCA [14 Niekel ar 
SOIDCA [10-14 [Powsstum «Ife | 
SOIDDA 0-22" [Pouassium «8 eg] 
BOSAAA [0-6" __[Seleniam mpeg 
BOSBAA [0-" [Selenium | mg 
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Table 3.2.4. Detects of analytes in soil samples from Area 3. 


oo soa so 8 ral i tn aes 
ID 


TCE) 7 Sc SLE 
eee eae EMO, 
eee feel eM alee 
[Est [STC ca OK TL ET 
ESE (= Pes co a 
Ta TE DC 
Teo) CAST Ui PT 
PSE 5S SS 
Be ce en Sa ee | 
BOSNAA (-6" [Selenium tg 
Hille E ov 8 aR AS 
Dl ise EN a eS 
BOSAAA [0-6 Vanadium SSC*dY Cs] 
TERE [Sm [A 






























EUS eae nel 
SE PO Es a eel 
Seat see MOE] A | 
panei cia atime eaten | 208|meree| | 
oer (arts a ir aml 2h 9lmekel 
ee omic aan MS ha 8lmekel To 
eae rear eae 2 mee TT 
eee cela te ete STA 229m) Kaw) 
(EEL a/R ECT a ee 
FOE OF ge el re 
oe ala Mere en 292[ me] Dian 
anes et gig minion eM Gasca fc 206lmeke| OF 
epee om eam OI emia) 164lmekel | 
Eh aii TT ow hese] | 
FSP SAC SC 
SOIDDA |20-22’  |Vanadium | 6.Almg/kg] 
BOSAAA [0-6" [Zine [s73[meke| | 
BOSBAA [0-6" [Zinc | 635[mekel | 
BOSCAA 0-6" [Zine 2s|meke| | 
BOSEAA [0-6" [Zinc [273{mekel | 
ea or eM hsm 
ee eae ae NE ae 804[meke| | 
0G SACs a EL 
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Table 3.2.4. Detects of analytes in soil samples from Area 3. 


D-pad acest 
ID 
2 NER 6% 


BOSHAA [0-6 [Zin 
BOSIAA 06" [zine SSSCSCSCSCSCS~*dSC 
BOSIAA [06 [etme 















N 














BOSKAA [0° 7 ine 
BOSEAA [EU Pine ag 
BOSMAA 6" ling 
BOSNAA 6") line 
BOSOAA 0-6" [Zine 
BOSOAD [0-67 [zine 
SOIDDA 0-22" [zine [187[meke[ 
BOSAAA [0-6" _[NivateINrie (ASN) 
BOSBAA [0-6" [Nitrate Nivite(AsN)_____——SSSS—*d ag] 
BO3CAA 0-6" _|Nitrate/Nitrite (As N) r—0.05|mgkke| 
BOSEAA 0-6" |NivateINirie (ASN) 02 metkg | 
BOSFAA [0-6" _[NivateINite (ASN) SCS mest (tC 
BOSFAD_[0-6" [Nite Nitite (ASN) _______————SSSS*d 08 ms] 
BOSGAA [0-6" [Nitrate Nitite (ASN) _______———SSSSS*d mgs] 
BOSHAA 0-6" [Nite Nitrite (AsN)_______——SSSSSS—*Y 88mg | | 
BOSIAA |0-6" _[Naate/Nitnte (ASN) OT [mesg | 
BOSIAA_[0-6" _[NiateINite (ASN) | _1.8|mgks| | 
BOSKAA 0-6" _[NivateNitite (AN) Si mg | 
BOSLAA 0-6" _[Niate/Nitite (ASN) SSS mesg | 
BOSMAA [0-6"__[NiateINite (ASN) | _il|mgks[ 
BOSNAA [0-67 _[NiateINirte (ASN) | 0.02|mgks| | 
BOSOAA 0-6" __[NiateINite (ASN) | 0.03|mgkg[___| 
BOSOAD [0-6" _[Niate/Nitite (ASN) SSS mesg [| 
SOIDAA |0-6"_[NivateINirte(AsN)_________———— 028 merk | 
SOIDAD |0-6" _[NiateINirte (ASN) | 02i|mgkg| 
SOIDCA 005|mekef 
002|meke| | 
003|mekef 
mgke] 
mekel 
SOIDHA 000|meke] | 
mee] 
002|mekef 


0.02|meke| 
SOIDLA [100-108 [Nirate/Nitite (As) 08 mete] 
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Table 3.2.4. Detects of analytes in soil samples from Area 3. 


Ogden | Depth Analyte Result) Units | Qualifier 
ID 
mg/kg 
































Nitrate/Nitrite (As N) mg/kg Pa tc oe 
SOTDNA [120-127 Nita (ANY ae mete] 
BISAAK 0-6" [Niogen, Ammonia (@ENT | _#}metee] 7 
BOSBAA [0-6"—[Nirogen, Ammonia (sN) | 77] mgrkg| 1] 
BDSCAA [057 _[Nivogen, Ammonia (ABN) 152g] TJ 
SERA [0-6"[Nivogen, Ammonia (@eN)——_ | 3fmete] 
BISFAA)-6"—[Nitogen, Ammonia (8s) 
BRFAD"[0-6"Nivogen, Ammonia (AeN)_—— 
BOXGAR 0-6" —[Niogen, Ammonia (AEN) Steg] 
BUBHAA [o-o"—[Niroge, Ammonia (AsN)——________[aa]merig 7] 
BOSIAA [0c _|Nivogen, Ammonia (As N) | a} meee [7 
BUSIAA”p-6"[Niroge, Ammonia (As N)—[ Tes]mgrkg] 
UBRAA [0-67 Nitrogen, Ammonia (@eN)______[ 103}metkg 7 
BOSLAA o-a"|Nivogen, Ammonia (as N)__[ 3 3}metee[ 7 
BUSMAK 0" |Nitegen, Ammonia (AEN) 8 mg] 
BOINAA [0-67 —[Nirogen, Ammonia (As W)—__[ Tes] merkg] 
BISOAA [0-67 [Nirogen, Ammonia (s)he J 
BOSOAD [0-07 _Nivogen, Armonia (As N)[ 97] mere 7] 
SOIDAA loss" —[Nivoge, Ammonia (@=N) | 72a 
SOIDAD_f-s"—[Nirogen, Ammonis (As) 7 ]mgike 7] 
BOSAAA [0-6 Phosphor, Total Onhophospfae (FO [78] mghke[ 7 
BISBAA [0-6 [Phosphorus Total Onhophospate(AsPO,) [Ti |meke 7 
[BO3CAA |0-6" —_—_|Phosphorus, Total Orthophosphate (As PO,) 
BOSEAA 0-67_[Phosphors, Total Onhophosphae (8s PO.) | #2]mgikg 1 
[BO3FAA |0-6" _—_ [Phosphorus, Total Orthophosphate (As PO,) 
[BO3FAD |0-6" | Phosphorus, Total Orthophosphate (As PO,) 
BUSGAA [i-o" [Phosphor Total Onhophespate(As PO.) —[2|mag] 7 
BO3HAA |0-6" _|Phosphorus, Total Orthophosphate (As PO,) |: 86| mg/kg 
BOSIAA 0-6" —[Phosphons, Taal Onophosphat (As PO) [2 7|meike| 1] 
BISIAA 05" Phosphors, Total Onhophospate (As FO.) | —123]ma 
BISKAA [i-6"[Phosphrs, Total Onhophespate (As PO.) [119 mag 
ISLA [0-5" Phosphor, Total Onhophosphae (As PO,) [52 |mpks| 7 — 
BOSMAA i-6"__ Phosphor, Total Oonhosphate (Ax PO.) [10 me 
BOSNAA 0-4" Phosphors,Toal Onhophosphate (As PO.) T1i]meke 
IBO30AA |0-6" —_[Phosphorus, Total Orthophosphate (As PO,) 124 
BUROAD [05° Phosphor, Toal Onhophosphae(AsPO,) | Tos]matg 
SOTDAA |0ss"_—_Phosphors, Total Othophosphae(As FO | —102|mes] 7 
SOIDAD [ta [Phosphor Total Orhophosphse (As PO.) | T08]mee 
SOIDCA [0-18 mag 
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Table 3.2.4. Detects of analytes in soil samples from Area 3. 


Po | ee 
ID 


SOIDIA 70-72” [Phosphonis, Total Onhophosphate (AsPO) | __®9|mgike| _J_| 
SOIDIA [80-82 [Phosphor Total Onhophosphate (AsPO,) | _48|mgike| J __| 


Others 0 ne ee 

BOOAA [PSS Cyanide on a 

Qualifiers: 

J = The analyte was positively identified; the associated numerical value is the approximate concentration of 
the analyte in the sample. 

NJ = The analysis indicates the presence of an analyte that has been “tentatively identified” and the 
associated numerical value represents its approximate concentration. 





3.2.5 Aread 


Area 4 is located on Tank Alley within the Impact Area boundary. Area 4 consists of two 
earthen mounds located north of Tank Alley which appear to be backstops for targets that 
were fired upon from the J-1 range. Validated sample results are available for only one 
surface soil sample and duplicate from Area 4, from the boring for MW-27. Detected 
compounds are summarized in Table 3.2.5. No explosives, VOCs, pesticide/herbicide 
compounds, or cyanide were detected in these samples. One SVOC compound, diethy] 
phthalate, was detected in the duplicate. The metals detected were aluminum, chromium, 
and selenium. The anions nitrate/nitrite, ammonia, and phosphate were detected in both 
samples. 


Table 3.2.5. Detects of analytes in soil samples from Area 4. 


hie ae meer 
ID 


SVOCs 
S27DAD[ 0-6" [Diet Pate SSCS 
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Table 3.2.5. Detects of analytes in soil samples from Area 4. 


pa el 
a 


Metals 


eee i 9780] mee | 












S27DAAT 0-6" |Chromium, Total Heal 
Lace | 92 mete | 
See Oe | 
Se a a ZS 


S2IDAAT 0-67 [NivateINie (ASN) SSSCSCSC~C~“~“‘idtCS~t TT —*d 
S27DAD| 0.6" [NitateMNite (As) OT me | 
S2IDAA| 0-6" [Nitrogen, Ammonia (ASN) 
S27DAD| 0-67 [Nitrogen, Ammonia (ASN) 
S27DAA| 0-6 : 
S27DAD| 0-6 







Qualifiers: 
J = The analyte was positively identified; the associated numerical value is the approximate concentration of 
the analyte in the sample. 


3.2:6 Areas 6, 7, and 8 


Areas 6, 7, and 8 are burn areas located within the Impact Area boundary. Areas 6 and 7 
are east and west, respectively, of the southern portion of Turpentine Road. Area 8 is 
around Succonsette Pond. A total of 17 field and five duplicate surface soil (0-6 inch 
bgs) samples are validated for Areas 6, 7, and 8. Ten subsurface soil samples are also 
validated for these areas, at 10-100 feet bgs from the boring for MW-7. The subsurface 
soil samples were analyzed for inorganics, and the upper two intervals were analyzed for 
explosives. The 10-foot interval was also analyzed for VOC, SVOC, pesticides/PCB, 
herbicides, EDB, and MTBE. Sample locations and validation status are indicated in 


Figures 3.2.6a, b, and c for Areas 6, 7, and 8 respectively. Detections are summarized in 
Table 3.2.6. 


Three explosive compounds were detected in surface soil samples. 2-Nitrotoluene and 
Picric Acid were detected in SO8DAA located within Area 7, and were confirmed in the 
duplicate sample. PETN was detected in sample BO6CAA within Area 6. No explosives 
were detected in the two subsurface soil samples. 
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Surface soil samples also contained VOC, SVOC, pesticides, herbicides, and inorganic 
compounds. The VOCs detected and frequency reported include acetone (1x), 
chloroform (1x), PCE (1x), and TCE (3x). The SVOCs detected and frequency reported 
include benzo (a) anthracene (1x), benzo (b) fluoranthene (2x), bis (2-ethylhexyl) 
phthalate (1x), chrysene (3x), fluoranthene (4x), phenanthrene (3x), and pyrene (3x). The 
pesticides/ herbicides detected and frequency reported include 4,4’-DDE (7x), 4,4’-DDT 
(9x), 2,4-DB (1x), 2,4,5-T (1x), alpha-chlordane (1x), bentazon (2x), chloramben (1x), 
dieldrin (1x), gamma-chlordane (1x), MCPA (11x), and MCPP (1x). Thirteen of the 
metals analyzed were detected above RAH surface soil background levels. The anions 
nitrate/nitrite, ammonia, and phosphate were detected in all samples. Cyanide was not 
detected in surface soil samples. 


The only organic compound detected in the one sample analyzed for these compounds 
was acetone. Thirteen of the metals analyzed were detected above RAH subsurface soil 
background levels. The anions nitrate/nitrite, ammonia, and phosphate were detected in 
all samples. Cyanide was not detected in subsurface soil samples. 


Table 3.2.6. Detects of analytes in soil samples from Areas 6, 7, and 8. 
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Explosives 
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se 
BOTEAA | 17x) 6-6" | [Chysenefant vaca commune bm Bula wate 22 ae NAT 
BOBEAD | 8 | 0-6" |Chrysene 25[ uke | 7 _| 
6) 06" [Rluorantiene 1 AIM al anal ef 
[(7_[0-6" [Fluoranthene fuekke | 





BOTCAA [7 _|_0-67_[Phenantrene org | 
BOEEAA | &_[_ 0-6" _Phenaniiene te J 
BOSEAD_[~_[_0-67_[Phenanrene | aap | 
BOSDAA [6 [06° [Pyrenees 
BICKA [7 [0-6 irene 
READ | [0-67 [pre a pr 
BOSCAA | 6 [OG ADB 
BOSCAA [6 [06 [25-1 Cricharophenonpacsie RG] | 16 wate | 1] 
SOTDAA | 6_[ 0-8 [Alpha-Chlowane 2 
BOSCAA [60-67 [Bentazon 80 ogg | 
BOTCAA | “7 [0-6 [Benign tis 
BOTCAA | 1 _| 0-6 |Chloramben | — 9) vefie [NI 
IBO7TCAA | 7 | 0-6" | 4,4°-DDE (1,1-Bis(Chloropheny])-2,2-Trichloroethylene) 


BOSBAA | 8 | 0-8" [Aa 
BOBDAA | & | 0-6" | 
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7 


































BO7AAA | 7 - 
BO7CAA 4.4°-DDT (1,1-Bis(Chloropheny])-2,2,2-Trichloroethane) ug/kg 


Ww 
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=) 
iS) 
> 
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| 0-6" |4,4°-DDT (1,1-Bis(Chloropheny!)-2,2,2-Trichloroethane) 
| 0-6" |4,4’-DDT (1,1-Bis(Chloropheny!)-2,2,2-Trichloroethane) ug/kg 
| 0-6" |4,4°-DDT (1,1-Bis(Chloropheny!)-2,2,2-Trichloroethane) 
BO8AAA | 8 | 0-6" |4,4°-DDT (1,1-Bis(Chlorophenyl)-2,2,2-Trichloroethane) 2.2| ug/kg 
BO8BAA Re Re 4,4°-DDT (1,1-Bis(Chloropheny])-2,2,2-Trichloroethane) 
BO8DAA | 8 | 0-6" |4,4’-DDT (1,1-Bis(Chlorophenyl)-2,2,2-Trichloroethane) 
BO8EAD | 8 | 0-6" | 4,4°-DDT (1,1-Bis(Chloropheny])-2,2,2-Trichloroethane) 2.8] ug/kg 
BOBDAA | 8 | 6 [Dien | 
STDAA | _6 | 0-6" |Gamma-Chiordane P26 eke | 
BOSBAA | 6 | 0-6" [MCPA 34000] uke | NI _| 
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Table 3.2.6. Detects of analytes in soil samples from Areas 6, 7, and 8. 


Ce 2" 0 > ont ace aed lal hala 
ID 


MCPA 
Apes || MORAY | BOOS 
TE? EJ 0ST 
5 | I 
aegis a) 28000 utes | NT | 
BOREHAM AMOUR et sm) 1) 27000) uate | NT | 
HQT] Ta 
TT | C0 
BOBDAA [8 | Oe" [MCA 28000 usr |_| 
BORD YS | Nee MOA | 10000 wee [NT | 
Bea ee (er | OO oe | | 
BOGAAA [6 | 0-6" [Aluminom SSSCSCSCSCS~rSC«i TY 
BOSBAA | 6 | 0-6" [Aluminum iSO mae |_| 
BOGCAA [6 [0-6 [Aluminum (00 mete || 




































besa ee atari fms | 
gg AE a Ea 
BOEAD | 6_[ 0-6" [Aluminum ~*~ mr | 
BOTAAA [7 _[ 0-6" Aluminim ~*~ 8090 mare | 
BOTBAA | 7 | 0-6" [Aluminum ——SSSSSSSSCSC~*dC« TO mg | 
BOICAA | 7 | 0-6" [Aluminum 22200 me | 
BOTDAA | 7 | 0-6" [Aluminum «dm | 
BOEAA | 7 | 0-6" [Alum 8 |_| 
BOTEAD | 7 | 0-6" Aluminum —*d C00 mer | 
BORAAA [8 | 0-6" [Aluminum SSCSCSCSCSC~S 2 mR 
BOEDAA | 8 | 0-6" [Aluminom SS ~*d 70mg | 
BOBEAA | 8 | 0-6" [Aluminum SSCS 80 me 
BOSEAD | 8 | 0-6" [Aluminum SSCS OY ms 
SOMEA | 6 | 3139 [Alumina «dC mp | 
SODFA [6 | 42-44 [Aluminum SSSSCSCSCS~*dC OL met | 
SOMGA | 6 _[ 3057 [Alumimam ——SSC~*d CS 

st SM 
ei tee me lee 
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CC a 
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Table 3.2.6. Detects of analytes in soil samples from Areas 6, 7, and 8. 


lied tees 
ID 


BOBEAA (|S | 0-6" [ate 
SomDEA [S| 31-39" [Oaletm —— 
SOmDFA | 6 | 244 [Cac ——SSSSSSCSCS~S~dCSC | 
BOSCAA | 6 | 0-6" [Chromium Tol ——SSSCSCSCS~S Sm 
BOTBAA | 7_| 0-6" |Chromium, Tow SSS mg Pd 
BOTCAA | 7 _| 0-6 |Chromium, Tol ——SSSSCSCS~S~S Rm 
Oe Total aS | mg/kg | (Soe 































[6 |hromium, Tia 10g 
SOTDAA | “6 [0-87 [Chromium Tol 8 tg 
SO7DAD | 6 | 0-6" |Chromium, Total mg/kg 
SO7DEA [6 31-35” [Ohromum, Tora] 5] mete 
SOTDFA| 6] #2-447 Chromium, Toa mite 
SOTDGA 6 | 50-52” fohromiom, Total | 
SO7DIA [6 | 80-87 [Chromium, Toad | $9) mete | J 
SOTDEA“f6 | 42-44" [Obata 





SODEA [76 | 31-35" [Copper nn fa 
SORA [6 | 42-44" Copper A |e 
BOSCAAT[ 6 | 0-4 |lron 7 iy tof 200 ge Na 
BOICAA [7 | 0-8 [iron ae 
BOTEAD [_7_[_0-6" [ion 0) mre 












SODCA [6 | HOI" |lron oe 
SOMDA [6 | 20-27" fron 898 
SODEA [6 | 31-33" ron fo oA 
SOFA [6 | 4-48 fron 88 | 
SOMDGA | ~6_| 50-52" [ion ca I SA oo 
SODIA [6 | 80-87" fron ee | 
BOCCAA [6 | 0-6" [lead ap a 
BOIAAA | 7 | 0-6" [lead 
BOMBAA | 7 | 0-6" [leads ee 
BOTCAA [7 [_0-6" [lead sy 
BOPDAA [7 | 0-6" [lead eg 
BOTEAD |_7_| 06" ie | 

oe 
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Table 3.2.6. Detects of analytes in soil samples from Areas 6, 7, and 8. 
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ES 
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Table 3.2.6. Detects of analytes in soil samples from Areas 6, 7, and 8. 


ell ie 
ID 


BODAA | 7_| 08" Vana SSSCSCSCSCSSCSCSS*dYS | 
BOTEAA | 7_| 0-6" [Vanadium 8 || 
BOTEAD | 7_| 0-6" [Vanadium SSS 80 me 


























SOMDEA [6 _| 3135" Vanadium 8 i 
SOFA [6 _| 42-44 Vanadium 8 i | 
S0DAD [_7_|_0-6" Vanadium 108 | 
BOIGAA [7 [0-6 [fine | 
SORA [6 [4240 [ing | 
BOGAAA [6] 0-6" [NivawNie (ASN) SCSSCidSC TY 
BOGBAA [6 | 0-6" _[NivateNitnte (ASN) Tf me | 
BOGCAA [6 | _0-6"_[NiateNitnte (ASN) mee [| 
BOGDAA [6 | 0-6" _[NivateNitnte (ASN) mg | 
BOGEAA [6 | 0-6" _[NiateNitite (ASN) 08 me [| 
BOGEAD [6 _|_0-6" [Nitrate Nitrite (ASN) 
BOTAAA [_7_|_0-6"_[NavateNitnte (ASN) 008 mee [| 
BOTBAA [7] 0-6" |NivateNitite (ASN) 0 me | 
BOTCAA [_7_|_0-6"_|NivateNitite (ASN) OTL me | d 
BOTDAA | 7 _|_0-6"_[NirateNNirte (ASN) O18 mek 
BOTEAA [7 _|_0-6"_[NirateNNivite (ASN) | 005, mate [| 
BOTEAD [_7_|_0-6"_|NaateINitnte (ASN) 02 mee [| 
BOBAAA | 8 | 0-6" [NiateNitnte (ASN) S| mee | 
BOBBAA [8 | 0-6" [NitrateNNirte (ASN) (| 08 mre | 
BOSCAA [8 | 0-6" _[NivateNitnte (ASN) OT me Td 
BOBDAA | 8 | 0-6" [NivateINiite (ASN) 8 me | 
BOBEAA | 8 | 0-6" [NitrateMNirte (ASN) | Ore | 
BOBEAD [8 | 0-6" [NivateINite (ASN) 6 met | 
SOMAD [6 | 0-6" |NiateMNitnte (ASN) me | 
SODCA [6 | 10-13 |NitrateINitte (ASN) | 02 mee 
SODDA [6 | 20-22" |NiateINarie (ASN) | 08 met | 
SO7DEA | 6_[ 3133" [NitateNitrte (ASN) OP mr | 
SO7DFA_[_6_| 42-44 |NitrateINirte (ASN) 08 met | 
SO7DGA | _6_| 50-52 |NitrateINarite (ASN) mete 
SO7DHA | 6 | 60-62" |NirateINitite (ASN) TL met | 
SO7DIA [6 _| 70-72 |NivateINite (ASN) 08 mete | 
SO7DIA | _6_| 80-82" |NitrateINaie (ASN) (| 002 gt 
SOMDKA [6 | 90-92" |NitrateINaie (ASN) Or gh 
SOTDLA | 6 _|100-102"[NitrateINite (ASN) 08 mg 
SOSDAA [_7_| 0-6" _[NitateINaite (ASN) Ogg 
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Table 3.2.6. Detects of analytes in soil samples from Areas 6, 7, and 8. 













































a 
ID 

SOBDAD | 70 NieaeNRE AEN) ef 
BOSAAA [6] 0-67 Niogen, Ammonia (REN) | 139 maka | 
BOSBAA | "6 |" [Nivogen, Ammonia (ASN) | 143) mare |_| 
BROSCAA [6] “U-6" [Nitogen, Ammonia(AsN) | 1a] mete | 
BOSDAK [6] [Niogen, Ammonia (AEN) [eimai | 
BOSEAA | 60-6" Nitrogen, Ammonia(AsN) | 134 mete | 
BOSEAD [6 |_O"_[Niogen, Ammonia (ASN) | 17} mete [| 
BUTAKK | 7 [0-67 Nirogen, Ammonia (&sN)_______[ 183} mete | 
BOTBAA [7 [0"_|Nivogen, Ammonia (&EN) | 22, mee | 
BUTCAA | —7_[ 0-6" |Nirogen Ammonia (AeN) | 39] mete |] 
BOTDAA | 70" |Nivogsn, Ammonia (AN) ] 193] mete | 
BUTERA [7_[0-@|Nirogen, Ammonia (BsN)—____[ 22.1] mete | 
BOTEAD [70-6 [Nirogen, Ammonia (AeN) | 17 mee] | 
BOEAAA [| 0-6" |Niogen, Ammonia (eN)—_| 253] mee | 
BOEBAA | & | 0-6" [Nirogen, Ammonia (AeN) | 12. mee | 7] 
BOSCAA | _& [0a _[Niogsn, Ammonia @EN) | 93 mee [7 
BOSDAA [#0 _[Niogsn, Ammonia (AEN) 251] mee [ 
BOSEAA [#0 _[Nivogen, Armonia (ABN) 282 me | 
BISEAD | —#|_0a"_[Nivogen, Ammonia (WN) | 253] mgike |] 
SOIDKA_[~6[ 0-4 |Niogen, Ammonia (AeN) [68] metre [7 
SOTDAD | ~6[0-@°|Nirogen, Armonia (AN) [ 62} mgike | 3 
SORDAA [7 [068 _[Nivogen, Ammonia {NY | 387, meh | 
SORDAD_[ “7 [0-6 Nope, Armonia (As) 

ena [60 ro, Tol ries ASP) —————raf net] 7 — 
BGBAA 6 [Oa [Phosphonis, Total Onkophosphat (sPO) | Tos make [ 
BSCAA [6 [0a [Phosphorus Total Onhophosphat (As PO.) | 11 mek [1 
IBO6DAA | 6 | 0-6" |Phosphorus, Total Orthophosphate (As PO,) 78.1| mg/kg 
BOGEAA | 6 [0-67 [Phoaphors, Toa Onhophosphat (As PO) [1a meike [1 
IBO6EAD | 6 | 0-6" |Phosphorus, Total Orthophosphate (As PO,) | 106} mg/kg | J) 
BOTAAA | 7_[_0-6°|Phowphons, Tol Onhophosphate(AsPO) [S73] meme [1 
[BO7BAA | 7 | 0-6"  [Phosphorus, Total Orthophosphate (As PO,) 
[BO7CAA | 7 | 0-6" |Phosphorus, Total Orthophosphate (As PO,) leg W24ianeikesly J 
[BO7DAA | 7 | 0-6" |Phosphorus, Total Orthophosphate (As PO,) 
IBOFEAA | 7..'| 0-6". | Phosphorus, Total Orthophosphate (As PO,) 
IBO7EAD | 7 | 0-6" [Phosphorus, Total Orthophosphate (As PO,) | 111] mg/kg 
IBO8AAA | 8 | 0-6" | Phosphorus, Total Orthophosphate (As PO,) 
[BO8BAA | 8 | 0-6" |Phosphorus, Total Orthophosphate (As PO,) Papaameke.|, J | 
[BO8CAA | 8 | 0-6" [Phosphorus, Total Orthophosphate (As PO,) mgkg| J | 
IBO8DAA | 8 | 0-6" | Phosphorus, Total Orthophosphate (As PO,) MSE re 
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Phosphons, Total Onhophosphate (AsPO)_———«dYt—s| meme 
Phosphonis, Total Onhophosphate (AsPO,) | 100| make |__| 
Phosphorus, Total Onhophosphate (ASPO,) | 682 mee [| J _| 
Phosphorus, Total Onhophosphate(AsPO,) | 68 6| make] 1 _ 

[0-13 [Phosphorus Total Onhophosphate (AsPO,) | _%48[meke| 1 

20-22" [Phosphorus, Total Onhophosphate (AsPO,) | 61 7| meke| J _| 


ef ee ef Cf ee ee 


31-33° |Phosphorus, Total Orthophosphate (As PO,) RS ae 
hosphorus, Total Orthophosphate (As PO,) Re) Te 


—| 


P 
Phosphorus, Total Orthophosphate (As PO,) 58.8 
i 
sa[ mgs [7 
SOTDLA | ~6 [100-107 535[meke | 7 
SORDAA-| 7 | 0-6" Phosphorus, Taal Onhophospate(As PO.) | 10s] mefke [7 
S0aDAD | —7[0-6° [Phosphor Total Onhophosphae (Ax PO.) | — 96 marke [7 


J = The analyte was positively identified; the associated numerical value is the approximate concentration of the 
analyte in the sample. 

NJ = The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated 
numerical value represents its approximate concentration. 


2 
2 
aj ~ 





3.2.7. Areas 9, 10, 11, and 14 


Areas 9, 10, 11, and 14 are control areas, which were selected from within the Impact 
Area. These areas are suspected not to be within the immediate target areas of concern, 
and do not appear to have been impacted by range use. Validated surface soil samples 
include eight field samples and four duplicates from within Areas 9, 10, and 11. These 
include the five grids and boring (MW-25) at Area 11 (see figure 3.2.7), and the borings 
in Areas 9 (MW-4) and 10 (MW-5). Fourteen subsurface soil samples have been 
validated for boring MW-4 in Area 9. The subsurface soil samples were analyzed for 
inorganics, and the upper two intervals were analyzed for explosives. The following 
intervals were also analyzed for VOC, SVOC, pesticides/PCB, herbicides, EDB, and 
MTBE due to FID responses: 10, 30, 40, 50, 60, 110, 120, and 130 feet bgs. Subsurface 
soil samples have not been validated for the borings in Areas 10 and 11. No validated 
sample results were available for Area 14. Detections for the validated samples are 
summarized in Table 3.2.7. «| 
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Soil Borings 
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[2] Soil Grids 
with Validated Data 


[©] soil Grids 
without Validated Data 


Impact Area Boundary 
Water Bodies 
Roads 


Paths 


Map coordinates: Stateplane, NAD83, Zone 4151, Meters 


ORTHOPHOTOGRAPHY: 1:5000 digital black & white orthophotos 
Source: MASSGIS; Resolution: 1/2 meter; Date Flown: March 1997 


TOPOGRAPHY: 3 meter contours generated from digital terrain models (OTMs) 
Source: MASSGIS. 


Sample Area 11 


/neVpulawonhwmmrdata/mmr/spatia/ogden/plots/hgures/Validated aml DRAFT 








Interim Results Report 


Area 9 
Explosive compounds were not detected in any samples from Area 9. No VOCs were 
detected in the surface soil, but chloroform was detected in the subsurface 10-foot 
interval sample. Bis (2-ethylhexyl) phthalate was detected in the surface soil and in the 
10-, 30-, 50-, 60-, 120-, and 130-foot bgs intervals. MCPA was detected in the surface 
soil sample. Alpha-BHC and delta-BHC were both detected in the 60-foot bgs sample. 
Nine of the metals analyzed were detected above RAH soil background levels. The 
anions nitrate/nitrite, ammonia, and phosphate were detected in all samples. Cyanide was 
not detected in Area 9 samples. 


Area 10 
Explosive compounds were not detected in the Area 10 surface soil sample and duplicate. 
The only organic compound detected at Area 10 was bis (2-ethylhexyl) phthalate. Two 
of the metals analyzed were detected above RAH soil background levels. The anions 
nitrate/nitrite, ammonia, and phosphate were detected in both samples. Cyanide was not 
detected. 

Area 11 
The explosive compound PETN was detected in one Area 11 surface soil sample and 
duplicate. The VOCs detected and frequency include 2-Butanone (2x), acetone (1x) 
chloroform (2x), methylene chloride (2x), and toluene (1x). MTBE was detected in three 
samples. Bis (2-ethylhexy]) phthalate was detected in one sample, but not in its 
duplicate. The pesticides/herbicides detected and the frequency reported include alpha- 
BHC (6x), 4,4°-DDE (5x), 4,4°-DDT (6x), and MCPA (7x). Fifteen of the metals 
analyzed were detected above RAH soil background levels. The anions nitrate/nitrite, 
ammonia, and phosphate were detected in all samples. Cyanide was not detected in Area 
11 samples. 


Table 3.2.7. Detects of analytes in soil samples from Area 9, 10, and 11. 


a ie 
ID 


Explosives 


S2SDAA[ TI [0-6 [Pentaeryttol Teraniuate(PETN) CEOS wwe NT 
S2SDAD]_11_[_0-6"_[PentaerytirivolTevanitrate (PETN) | s8000[ugke| NI_| 


LS A ET 
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Table 3.2.7. Detects of analytes in soil samples from Area 9, 10, and 11. 


Pi [rr] ie oat ent cow ea | 


BTIBAR[ 167i i Keane nog) ah 
BIVBAA| 11 [ 0-6" [Methylene Chloride SSSCSC~“~*i‘dS*«‘idz 
BIICAA| 11 | 0-6" [Methylene Chloride ——SSC~=C“‘“‘<‘“dS!*C*é dC 
BITAAA[ Ti [ 0-6" [Ter-BuryiMethylEter | 
BIIBAA| 11 [ 0-6" [Ten-ButylMethylEwher | ua 
BIICAA[ 11 | 0-6" [Ten-BuplMethylEwer | Suge 
BIVAAA| 11 | 06" [Towne ee ee 
SOADAAT 9 [ 0-6" [Bis(@-EthylhexyDPhikalate wT 
SO4DCA[ 9 [10-14 [Bis@-EthylhexyD Phikalate |S uae 
SOADEA| 9 [30-34 [Bis@-Ethythexyl)Phibalate || 
SOADGA| 9 [50-54 [Bis(2-EthythexyD Phthalate | Supra 
SODHA| 9 [ 60-62" [Bis(2-Ethythexyl)Phihalate SBT 
ISO4DNA| 9 | 120-122" |Bis(2-Ethylhexyl) Phthalate Re ae 
SOADOA| 9 [130-134 [Bis@-EthyThexyD)Phihalate |S Ou 
SOSDAA| TO_[ 0-6" [Bis(2-EthythexyD)Phihalate | Sup 
S2SDAA[ 11 _[ 0-6" [Bis(@-EthythexyD)Phihalate Rf] 


Pesticides/Herbicides 


SO4DHAT 9 | 60-62" [Alpha BHC (Alpha Hexachlorocyelohexane) | 1a[ugke[ 7 
a 


4,4°-DDE (1,1-Bis(Chloropheny])-2,2-Trichloroethy 



















































Sate a a 
SISDAA] _11[ 0-6" [4-DDT--Bi( Chorophenyl-222-Trchoroetane) | a] ugg 1 
IS25DAD| 11 | 0-6" | 4,4°-DDT (1,1-Bis(Chloropheny])-2,2,2-Trichloroethane) 
SoaDHA] 9 | W-62 [Delia BHC (Dei Hexaclorocyclohexane) | 13] ugtke| 7 
BITAAA| | 06"[MOPA 
BIIBAA| 11] 06" [CPA 000 eg JT 
BIIDAA| 11 _[ 0-6" MGPA fom see 
BIIEAA| 11_[ 0 MoPA 0 
BIVEAD| 11_|_06"_[MGPA |g 
SO4DAA| "9 _|_06"_|MCPA 
SODAD| 9 | 0 [Mcrae rr 
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Table 3.2.7. Detects of analytes in soil samples from Area 9, 10, and 11. 
















































ID 

ce ea | ROO oeE A) | 
eee ae ee ee tl 0) 24000 fgg A 
coo ro | | 0-6” | Peon Wl i iar ae Pat tec: a 
BHAAAL [08 [Ami CCT 
SI ee a ET 
BIICAA[ ON | 0s" [Aluminum 2a 
BIDAA | 0-6" [Aluminum CC ms] 
BIEAA[ | 0-6" [Alumimam i888 ms] 
BIEAD[ [0-6 [Aluminum *COare 
SODA] 9 | 0-67 [Alumimam SSCS S00 meg | 
S0DAD| 9 | 0-6" [Aluminum | 2700 
S0aDEA| 9 | 3034 |Alminum idm] 
S2sDAA[ [08° [atwminwm id (Omer 
S2SDAD[_11_| 067 [Aluminum «C2 000mg] 
eet | lt | 
Bio Se aa a Le 
ee ot | mln fs | 
cM ec | lng | 
Cree oe (es 
BITAAA[ 11 | 0-6" [Chromium Tol igi 
BIIBAA[ 1 _|_0-6" [Chromium Tow! SSSSSCSCSCSCS~wdCS gi 
BIICAAL 1 _| 0-6" [Chromium Towle Tg 
SOaDAA[ 9 _[_0-6" [Chromium Toa ———SSSSSCSCSCSCSC~*wC*d 

SO@DAD| 9 _|_ 0-67 [Chromium Tol SSSCSC~S~SCS~d Cm] 
SOADEA| 9 | 30-38 |Chromium, Total SSSSCSSCSC*d mete] 
S0DGA[ 9 | 30-58 |Chromium, Tol ———SSSCSC~S~ CS me] 
S25DAA| 1 _|_ 0-6" [Chromium Tora SSCSCSCSCSCSC~dCS mh 
S25DAD|_11_[_0-6" [Chromium Tow SSCSCSC~S~SCSC~sCS mg] 
ae | mee | 
2 RC 
a) a or a Te 
21 | i a Co a CO 
Smeg oss ce | ee 
Ce a a a KS 7 
Pte Ea Ce a a 
002) TRC) a a Ce 
2) | a a a a 
2 ON ee a cS 
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Table 3.2.7. Detects of analytes in soil samples from Area 9, 10, and 11. 


De a ae ee 
ID 


BBA, [08 [per 
BICAAL | Oe [Wen 
SODDA| 9 | 2027 fin 
SoaDEA| 9 | 3030 [ion 
soaDGa| 9 | 50-5 [ini 
SoaDHA[ 9 60-62 [ion 
S2SDAA| CO 6 five 
S2SDAD[ [0-6 ion 
i a TT 
BIICAA[ 1 _[_-¢" [test ra 
BUDAAL “Nt _[_C@ [led 
SDAA, 9 | O@ [led A OO rr 
SODAD[ 9 | 0-6" teed A 
SODEA| 9. | 3030 [teed AL 
SOADGA| 9 | 50-84" [teed 
S2SDAA[ 1 _[_0-6" teed Sank 
S2SDAD| 1 [0-8 teed 
BIIBAA[ | 0-6" [Magnesium ——SSSSSCSCSCSCSCSCSYCi Tg] 
SOADEA [9 30-34 [Magnesium i (8 mare 
SoaDGA[ 9 | 50-84 [Magnesium | mgr 





































SoaDAA| 9 _[ 0-6" [Mercury er 
SoaDAD[ 9 [_0-6" Mercury) Oa greg 
SoaDFA [9 _| 40-48 [Mercury 0S re 
SoaDGA| 9 | 50-54 [Mercury 08 mgr 
SODAA| 9 _| 60-2" [Mewuy 
S2SDAA| 1 _[_ 0-6" [Mery a 
S2SDAA| 1 | 0-6" Nickel Ee 
BIIBAA|_li_|_¢-6"_[Selesiun oa sae ae 


BIICAA[_1_| 6" _[Seleniugl 1 reer ae 
SOADAA| _9_[ 0-6" Selenium ny 
SODAD| 9 | 0-6" [Setanta 
SOADDA| 9 | 30-22" Belenfum 
SO4DEA [9 | 30-34 [Selenium 


H 
ge 
> 
go 


S: 
ic} 

> 
ga 


So oO 
oo Ny} 
3/5 3 
ge jas geo 
=| x) =| =| el] = 
go joe ge 


DY 
o 
nn 
ex 
=: 

> 

go 






SoaDFA | 9 _| 40-40" [Selenium 

S0aDIA [9 | 70-74 [Selenium -—05|mare 
S04DLA | 9 [100-102 Selenium ——————SSSSSSSSSS—~iY~Ci Smee 
SoaDMA[ 9 _[ 110-112" Seteniam [058| mere 
SO4DNA 9 | 120-122" Selenium ~~ me 
S04D0A [9 [130-134 [Selenium [—o7fmerke 
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| 0.6[mg/ke| 
S25DAA Selenium Pg olmekeleT 1 






Fs sm 
BITAAAT 11 _[_0-6" Vanadium z7meke| | 
ise ae TERT MM | ee] | 
RCT) ac Eno 
DP ee a ETE ee 
ag ee ene ae | eae 
CS eee. ee ee 
oe ae ae | eelmene| | 
S25DAD [10-67 Vanadium [276[meke| | 
ean aa ee ae | eT 
Di Ue) ao Ei eae ee i en 
TE lS) ae EC 
set es oat ee mere| | 
en cee [mete | 
as ne NR Tmo | 
Me Mi | 





Anions 


BIAAAT 11 | 06" [NivateNinte SN) SSC~*dSCt BT 
BIICAA| 11 _|_ 0-6" _[NivateINite (ASN) ——SSSSSSSSS~*dt Ci me 
BIIDAA| 11 _| 0-6" [NitateNitite (ASN) SSC*d ie] | 
BIIEAA| 11_| 06" [NitateNitite(sN)—SSC*d Cte] | 
BIIEAD| 1 _[_ 0-6" [NivateINawte(AsN)——SSSSS*dY mete [ 
SOaDAA] 9 | 0-67 [Nitrate Nitrite (ASN) 

SOaDAD| 9 | 0-6" _NitrateNitite (ASN) _——SSSSCSSCSCSCS~s Cig 
SOaDCA 9 | 10-14" [Nitate/Nitite (ASN) —* 0m 
SOaDDA| 9 | 20227 [NitateMNitite ASN) *T 











oO/ 
SO4DIA 70-74’ |Nitrate/Nitrite (As N) 0.03] mg/k 
S04DJA 80-82’ |Nitrate/Nitrite (As N) 0.05] mg/k 
S04DKA 90-92’ |Nitrate/Nitrite (As N) 0.04] mg/k 


3 
Q |ga 
- 


3 
Uc 
=| = 


ga |ga |g |ga |do | do 


= 
go 
= 
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Table 3.2.7. Detects of analytes in soil samples from Area 9, 10, and 11. 





















































eel eel i 
ID 

SOADOA| 9 TSO-TSE Nirat Ne gg] 
S04DPA | 9 [140-142 Nitrate Nite (As NY. meg] 
SOSDAA| 10] 06 _ Nitrate (As) 039] metes] 
SOSDAD] 10 0-6 NirateNirte (ASN) mtg 
S25DAA|T1_[ 0-67 Nitrate (AN) 0 eg 
S2SDAD| 11] 0 Niate Nite (As) 009] metes] 
ITAA] 11_[ 0-67 |Nirogen, Ammonia As )_____[_2 1} me] 
BITBAA| _11_|_ 06" Nirogen, Ammonia (As N) [148] mgs] 1] 
BIICAA] T1_[ 0-6” Nitrogen, Ammonia (AN) | 249] mes |—_—— 
BIIDAA| 11] 0-67_[Nivogen, Ammonia (AsN)_______|_23.5]meree[ 
BITEAA| 110-6" |Nivogen, Ammonia (As N) | —19]merse] 
BITEAD| 11] 0-67 [Nivogen, Ammonia (AsN)—_____[_ 163] mere] 
S04DAA| 9 —[ 0-6" [Nirogen, Ammonia (As N) [11] mig 
S04DAD| 9 | 0-6" [Nirogen, Ammonia (As N) | 152] mgfke] 1 
SOADIA [9] 80-8 [Nirogen, Ammonia (AN) | 26] merke| 1] 
SOSDAA] 10 | 0-6" [Nirogen, Ammonia (AN) 11.6] meg] 7 
S0SDAD| 10] 0-6" Nitrogen. Ammonia (As) 15.7]mets|_—_—_— 
S2SDAA| 11] 06° [Nirogen, Ammonia (AN) 234] mgtes] 
S2SDAD| 11] 0" Nirogen, Ammonia (As N) | 26.1]mgtes] 
BITAAA| | 0 Phosphorus, Toal Onhophospate (As PO.) | 107] mek] 7 
BITBAA] 11 | 0-6" [Phosphorus Total Onhophosphate (As PO.) —|_1a]meks] 
BIICAAT 11] 0-6" Phosphorus, Total Onhophosphat (As PO) | 129] mes] 
BIIDAA| 11] 0-6" [Phosphorus Total Onhophosphate (As PO.) | 161] mgs] 1 
BITEAA] 11] 0-67 Phosphorus, Toil Onhophosphate (As PO) | 135] mes] 7 
IBIIEAD| 11 | 0-6" [Phosphorus, Total Orthophosphate (As PO,) 439 
ISO4DAA| 9 | 0-6" |Phosphorus, Total Orthophosphate (As PO,) 
S0ADAD] 9] 0-6 Phosphorus, Toal Onhophospae (APO) | 12 
S0aDCA | 910-14 Phosphorus, Total Onhophosphat (As PO) | 48] neg] 7 
SOaDDA] 9 | 20-22 |Phosphors,Toal Onhophosphate(AsPO,) | 73] mefke[ 1] 
SO4DEA | 9 | 30347 [Phosphors, Total Onhophosphate(As PO) [77] mefke| 
S0aDFA | ~9 | 40-477 [Phosphorus, Total Onhophosphat (As PO.) | 66] mg] 
SOADGA| 9 | 50-54 [Phosphors, Teal Onhophosphate(AsPO.) [eI] mgykg| 7. 
SOADHAT —9 | 60-62" Phosphorus, Toal Onhophosphate(AsPO) | 6] mere] 1] 
S0aDIA | 970-74 Phosphorus, Total Orhophosphat (As PO) | 22] mk] 7 
SoaDIA [980-82 [Phosphorus Teal Onhophosphae (AsO) [a3] melee] 
SOaDKAT 9 | 90-52" Phosphorus, Toil Onhophosphate(AsPO,) | 2] mete 1] 
SoaDLA [9 [100-102 Phosphorus, Total Onhophosphate (As PO.) [34] melke| 1 
SO4DMA| 9 [110-112 Phosphor, Tol Onhophosphate(AsPO,) [37] mgs] 1] 
SOaDNA] 9 [120-122 [Phosphorus Toil Onhophosphae (As PO) | so]merke[ 1] 
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Table 3.2.7. Detects of analytes in soil samples from Area 9, 10, and 11. 


ID 


S04DOA] 9 | 130-134 [Phosphonss, Total Onhophosphate (APO) | __S0|mlke[ J 
SO4DPA | _9_| 140-142" [Phosphor Total Onhophosphate (As PO.) | _33|meke[ J __ 
S0SDAA] _10__|_0-6°_[Phosphorus, Total Onhophosphate (ASPO,) | _46|meke| J __| 
S0SDAD]|_10_| 0-6" [Phosphorus, Total Onhophosphate (AsPO,) | __74lmake| J __| 
S25DAA] 11 | _0-6 [Phosphorus Total Onhophosphate (As PO,) | __17i[meke| 7 _| 


Qualifiers: 

J = The analyte was positively identified; the associated numerical value is the approximate concentration of the 
analyte in the sample. 

NJ = The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated 

numerical value represents its approximate concentration. 

























3.2.8 Area 12 (Demo Area 1) 


Area 12 (Demo Area 1) is a restricted demolition area located north of Forestdale Road 
and south and outside of the Impact Area. The location is a topographic low with visible 
signs of demolition activity, namely craters. The validated data available includes one 
surface soil sample and a duplicate, as well as four subsurface soil samples (10-40 feet 
bgs), all collected from the boring for MW-19. The subsurface samples were analyzed 
for inorganics, and the upper two intervals for explosives. The 10-foot interval was also 
analyzed for VOC, SVOC, pesticides/PCB, herbicides, EDB, and MTBE. Detected 
compounds are summarized in Table 3.2.8. 


The explosive compounds detected in the surface soil sample included 2-Amino-4,6- 
DNT, 4-Amino-2,6-DNT, HMX, and RDX. The duplicate of this sample contained these 
four explosive compounds, and also 2,4-DNT and 2,6-DNT. RDX was detected in the 
10-foot interval. No explosives were detected in the 20-foot interval. 


TCE was detected in the surface soil sample duplicate, but not in the field sample. The 
SVOCs detected in the surface soil sample and duplicate included benzo (a) anthracene, 
benzo (a) pyrene, benzo (b) fluoranthene, benzo (g,h,i,) perylene, benzo (k) fluoranthene, 
bis (2-ethylhexyl) phthalate, chrysene, di-n-butyl phthalate, fluoranthene, ideno (1,2,3- 
c,d), N-nitrosodiphenylamine, pentachlorophenol, and pyrene. Phenanthrene was also 
detected in the duplicate, but not in the original field sample. The pesticide/herbicides 
detected in surface soil included dieldrin, lindane, heptachlor epoxide, 
hexachlorobenzene, and MCPP. Thirteen of the metals analyzed were detected above 
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RAH soil background levels. The anions nitrate/nitrite, ammonia, and phosphate were 
detected in nearly all samples. Cyanide was not detected in Area 12 samples. 


Table 3.2.8. Detects of analytes in soil samples from Area 12. 


S| ea eee 
ID 


Explosives 


Explosives) gd tl Sa 
SISDAD| 0-6" PADiniwotowene S80 RT 
SIDDAD| 0-6" [2.6-Dinitrotoluene «|S Af a | 
SISDAA| 0-6" [2-Amino-S6-Dinitroiouene | SOL ue || 
SISDAD| 0-6" [2-Amino-46-Dinitrotohiene 22 use | 
SI9DAA| 0-6 [4-Amino-26-Dinivorohene S28 use | 
SISDAD| 0-6" [FAmino-26Diniwotohuene «| SOO a | 
ISISDAA| 0-6" |Hexahydro-1,3,5-Trinitro-1,3,5-triazine (RDX) SS ee a 
ISI9DAD| 0-6" |Hexahydro-1 ,3,5-Trinitro-1,3,5-triazine (RDX) eS 20) OR/KE, eek eae 
10-12’ |Hexahy 5-Trinitro- | ,3,5-triazine (RDX) 
ISISDAA | 0-6" | Octahydro-! ,3,5,7-Tetranitro- | ,3,5,7-tetraocine(HMX) | = 600] ugke | NJ | 
0-6" |Octahydro-1,3,5,7-Tetranitro-1,3,5,7-etraocine (HMX) | 690] ugkg | NJ 
SI9DAD] 0-6" [Trichloroethylene(TCE) CYST 
SIDDAAT 0-6" [Benzo(@Anthracene «SSR wT 
SISDAD| 0-6" [Benzo(@yAnthracene SL uke || 
SISDAA| 0-6" [BenzotayPyrene Ye | 
SISDAD| 0-6" [Benzo(@Pyrene OL uk | 
SIODAA| 0-6" [Benzo(b)Fluoranthene «|S uke | 
SI9DAD| 0-6" [Benzo(b)Fluoranthene | BL | 
SISDAA| 0-6" [Benzo(hiPenlene | 8 up | 
SI9DAD| 0-6" [Benzo(ghiPenlene | SO uke | 
STODAA| 0-6" [Benzo(k)Fluoranthene | SO pee | 
SI9DAD| 0-6" [Benzo(k)Fluoranthene ——SS*d;CSCSSf pe | 
SISDAA| 0-6" [Bis(2-Ethythexyl)Phihalate |S ume | 
SIDDAD[ 0-6" |Bis@-Ethylhexy Phihalate SOL up | 
SISDAA| 0-6" |Chiysene 0 eee 
SISDAD| 0-6" [Chrysene a) 2 Pe rn 
SIODAA| 0-6" [DiN-ButylPhihalate———SSSCSCSC~*dC*« LR | 
SISDAD| 0-6" [DEN-ButylPhihalate ———SSSCSC*C~“‘“‘*dSC«t A TC 
SISDAA| 0-6" [Fiuoranthene | 
SIQDAD| 0-6" [Fluoranthene ——SSCSC~C‘“‘*dt;S*C« iC 
SIDDAA| 0-6" [Indeno(h23-cdPyrene «YS a | 
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> 
>] 
> 
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Table 3.2.8. Detects of analytes in soil samples from Area 12. 





























ID 

SED Re eo a ee 
SIS9DAA| 0-67 |N-Nitrosodiphenylamine | OL ke | 
SI9DAD| 0-6" [N-Nitrosodiphenylamine | 980] uke | 
Soho ae eee 
SISDAD| 0-6" _[Pentachlorophenol 
SIS AD) [Oia benenthjene 
SI9DAA| 0-6" [Pyrene | 80] ughkg 
SI9DAD | 0-6" _|Pyrene ughkg 
Pesticides/Herbicides 

SISDAAT 0-6" [Alpha BHC (Alpha Hexachlorocyclohexane) ‘| 29[ ugha] 3 _‘| 
SIDAAL 0-8" [AlphaEndosulfan iY | 
SI9DAD] 0-6" [Alpha Endosulfan——SSSSCSCSCSC~SS ww | 
Sioeep irom Beem eee | 
SOE D| ial PMC op aes A a a 
SIDA 0-6" [Gamma BHC Cindane) ——SSSSCSC~*~dSS a 
SI9DAA| 0-6" |Heptachlor epoxide S* g | 
SI9DAA| 0-6" [Hexachlorobenzene SS SSSCSCS~CSC«i Og | 
SI9DAD[ 0-6" [Hexachlorobenzene SS SSC* Ow | 
Sen Pee Mer ee eR ep seool eke ONT 
SI9DCA TIO [Aluminum SCSCSC~C~“~*~“‘“~*~“~*rC T= 
SI9DEA [3032 [Aluminum «2800 mete | 
SI9DAA|_0-6" [Barium 55 meke| ___| 
ISISDAD | 0-6” [Barium 39.4| mg/kg ae 
v3[meke[ | 
ISI9DAD| 0-6” [Chromium, Total mg/kg [Real 
[0-12 meke | 
3032 meke | 
mike | 
ED Sn a 
(ec 
i ans CC ro a 
TEE (Sn OL 
SI9DDA | 20-22" [fron 3120] mgke |__| 
ron [7050] make 
SI9DFA [ 40-42" fron mee |_| 
SISDAAT 0-6" [Lead sifmeke [| 
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Table 3.2.8. Detects of analytes in soil samples from Area 12. 


bel ieial 
ID 


SISDAD | Oe [lead | 
(Og fled san 
SIODDA 20-22" [Lead gunna a a 
"ag [led of 
SISDAD| 0-6" [Magnes ———SSSSSSSS*dY Sf me | 
SI9DCA [10-12 [Magnesium id | mp | 
ST9DEA [30-32 [Magnesium ————SSSSS—~d 8 me | 
SI9DFA [40-42 [Magnesium SSSSSS—~d «S| mee | 
SIDA 0-6" [Mercury SSCS 8 mee || 
SISDAD| 0-6" [Mercury ———SSSSSSSSSSSSCS*d gh [| 
SISDAD| 6" [Nickel 
0-30 [Newel es | 
SIDAD] 0-6" [Selenium SSCS me | 
50-32 [Selenium | 
ST9DCA[ 10-12" [Vanadium | 98 mete || 
ST9DEA [30-32" [Vanadium 1m || 
SIDA] 0-6 [én g 
SISDAD| 0-6" line jaune fresiaa neha |) ERGO 
SIDA] 0-6" [NivateINiie (ASN) SSSCSCSC*dSC PT 
STDAD| 0-6" [NitateMNirte (ASN) OT meg | 
ST9DCA [10-12 [Nitrate Nite (ASN) 0.08 metre [| 
STODDA | 20-27" [NitateINirite(ASN)___————SSSSSSSSS—~dY OT me | 
STODEA [30-32 [Nitrate Nitrte (ASN) SSS On| mete [| 
ST9DFA [ 40-42" [NiateNitite (ASN) | mete [| 
ST9DAA|_0-6" [Nirogen, Ammonia (ASN) | 6 mee |_| 
ST9DAD| 0-6" [Nitrogen, Ammonia (AsN) + 62| marke | 
ST9DEA | 30-32" [Narogen, Ammonia (ASN) | 44] mek [7 
ST9DAA|_ 0-6" [Phosphorus, Total Onhophosphate (AsPO) | _16>mgke | 3 
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SI9DAD| 0-6" [Phosphorus, Total Onhophosphate (AsPO,) | 116] meke |__| 
75.3] mele 
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Table 3.2.8. Detects of analytes in soil samples from Area 12. 


oo RR 
ID 


Qualifiers: 

J = The analyte was positively identified; the associated numerical value is the approximate concentration of 
the analyte in the sample. 

NJ = The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated 

numerical value represents its approximate concentration. 













3.2.9 Area 13 (Demo Area 2) 


Area 13 (Demo Area 2) is a restricted demolition area located north of Gibbs Road and 
the Impact Area. A total of six surface soil samples and two have been validated. One 
subsurface soil sample, from 4-6 feet bgs, has also been validated (the sample depth for 
S16DCA is erroneously shown as 10 feet in Appendix A). This sample was collected 
based on an FID response and was analyzed for VOC, SVOC, pesticide/PCB, herbicide, 
EDB, and MTBE. Sample locations and validation status are indicated in Figure 3.2.9. 
Detected compounds are summarized in Table 3.2.9. 


No explosive compounds were detected in the six Area 13 surface soil samples. TCE was 
detected once in surface soil, and toluene and acetone were detected in the subsurface soil 
sample. The SVOCs detected and frequency of detection in surface soil were bis (2- 
ethylhexyl) phthalate (2x), chrysene (1x), di-n-phthalate (1x), diethylphthalate (1x), 
fluoranthene (2x), and pyrene (2x). Bis (2-ethylhexyl) phthalate was also detected in the 
subsurface soil sample. 2,4,5-T and 4,4°-DDT were each detected once in surface soil, 
and delta-BHC was detected in the subsurface soil sample. Fifteen of the metals analyzed 
were detected above RAH soil background levels. The anion phosphate was detected in 
all samples, ammonia in four of six samples, and nitrate/nitrite in three of six samples. 
Cyanide was not detected in Area 13 samples. 


Table 3.2.9. Detects of analytes in soil samples from Area 13 (Demo Area 2). 


Ea 
ID 
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Table 3.2.9. Detects of analytes in soil samples from Area 13 (Demo Area 2). 


es a ee ie ae ee 
ID 


SVOCs 


SC 0 a a ae ee aE 
BISEAD | 00" BR@EiyheyD Phas SSSCSC~*dSCSC‘t 
STSDAD | 0-67 [Bis@-Ethythexyl Phitalte———SSSC*dS wg | 
[DAD | 0-6" [Diethyl Phifalate Si a [ 
S16DAD [0-67 [DEN-BuiylPhihalte——SSSC*dYS ee | 
BISBAA | 0-6" [Flormnibene «de | 
S16DAD [0-67 [Fuoranthene | ote [| 
area oes Eee TEN eT ems | | 
Soy RN alan 
BISCAA | 0-6" AST Circhlorophenonyacct Ac) SCC 
BISBAA | 0-67 £4'-DDT (,1-Bis(Chlorophenyl)-22,2-Trchloroethane) | 38 vghke | J __| 


















E 









JAZ Oe ars 1 ee ie RZ 
Hee ae (10100) meen] | AAD Ta 
pee AO ee ST Osoofimpken | Ae | 
ne eee ecg a ee ee Ye roz0dmipee |) Acc 
ae Po cena TT ee eeialimeea| FA 
eae ere ee Pegeolimeken | 
220 GUS a ec 
Deere a | i a|mipeen| | AEG 
pies Ne Reena oy NC Wee coms oT va me So) migkeD| OT 
SCN RN 
es ee eon ay 1h] w18S[mpker| oe 
BISBAA | 0:6" [Chromium Tol LSS mek | 
BISCAA | 0-6" |Chromium, Total SL mee | 
BISDAA | 0-6" [Chromium Tol «LSS me | 
BISEAA | 0-6" [Chromium Tol | Omg | 
BEAD | 0-6" |Chromium,Toml |S mike | 
SI6DAA | 0-6” |Chromium, Total 7a lmne/kes | AAC 
SIGDAD | 0-6" [Chromium Tow! «YS me [| 
BISBAA | 0-6" |Cobal invaallInseye | co r7| 
EEE | set feo 48| mg/kg | 
BiseRA oa . RST 
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0:6" | 

ce 

0-6 215] meke [ 
BISCAA [\0@"|Copper | 
BISDAA |JOe" Copper) 
BISEAA | \0@"4Copper 0 
BISEAD [08° Copper) 
BISDAA [08 [irons fe 
BI3EAD | 0-6" [Iron 12300] mg/kg | si 
SISDAA [0-8 led eee 
BISBAA | 0-6" [Magnesium | A ae 
BISCAA [J08" (Magpesium 0 ar 
BISDAA | 0-6" [Magnesium | eee 
BISEAA | 0-6" [Magnesium | 1220) mpl | 
BISEAD | 0-6" [Magnesium 0 SATO a | 
STGDAD [0-67 [Magnesium | mpl 
BISDAA | 0-6" [Manganese | 182] erie | 
SIEDAA [OT [Mercury 7 ere 
BISCAA [(O6i|NibKED Teal igried nay 
BISDAA | GTN [nonin ita ean 
BISBAA [0-6 Selenium a 
BISDAA | 0-6" (Selenium nee mgr an 
PBISCAA | O-6ra [Vanadium | are ae 
BISDAA | 0-6" |Wanadium | nr 
BISEAD | 0-6";|Vanediom | nr aT 
BISBAA | O6"|zine 
BISCAA [Oro(zine | 
BISDAA | 08" |zinc eT aT 
BISEAA [Ot @imen re 
BISEAD [0-67 |zine Tt | 
SISDAD [Oem |zmey CN 
BISAAA | 0-6" [Nivaie(Nite (ASN) OT mp | 
BISBAA [ 0-6" [NitrateNiwite(ASN) «|= 08 mp | 
SIGDAA [0-67 [NitraeNimite(ASN) | 008 mpg | 
SIDAD [0-67 [NitrateNimite(ASN) | OT mp | 
BISBAA | 0-6" [Nitrogen Ammonia(ASN) | 
BISDAA | 0-6" [Nitvogen, Ammonia(ASN) | 
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ID 


gde 
B13EAA Nitrogen, Ammonia (As N) 
13EAD i 


oe 
BISEAD_| 0-6" [Nitogen, Ammonia(ASN)——SSSSS*dCi 


SI6DAD | 0-6” |Nitrogen, Ammonia(AsN) _ 


BISAAA | 0-6" [Phosphorus, Total Orthophosphate (AsPO,) | _798[ meks |__| 
BISBAA | 0-6" [Phosphorus, Total Orthophosphate(AsPO,) | __38| meg | J 
BISCAA | 0-6" [Phosphorus Total Onhophosphate (As PO.) | _%59| make |__| 
BISDAA | 0-6" [Phosphorus, Total Ortophosphate(AsPO,) | _66| msks |__J__ 
BISEAA | 0-6" [Phosphorus Total Onhophosphate(ASPO,) | 603| meke | 1 __| 
BISEAD | 0-6" [Phosphorus Total Onhophosphaie(AsPO,) | _62| meke |__| 
ST6DAA | 0-6" [Phosphorus, Total Orthophosphate (As PO.) | 121] meke | J 
ST6DAD_[ 0-6" [Phosphorus, Total Ortophosphate(AsPO,) | | meke | J 


Qualifiers: 


J = The analyte was positively identified; the associated numerical value is the approximate concentration of 
the analyte in the sample. 





3.2.10 Area 15 


Area 15 is located at the intersection of Monument Beach and Spruce Swamp Roads on 
the west side of the Impact Area. The area of investigation includes an historic cleared 
area and two small earth mounds. Two of the three grids in this area have validated data, 
as indicated in Figure 3.2.10. Detected compounds in the two samples and one duplicate 
are summarized in Table 3.2.10. 


No explosive, VOC, or SVOC compounds were detected at Area 15. 2,4,5-T, dicamba, 
and Silvex were detected in one sample and its duplicate. Aluminum and arsenic were 
the only metals detected above RAH soil background levels. The anions nitrate/nitrite, 
ammonia, and phosphate were detected in all three samples. Cyanide was not detected in 
Area 15 samples. 


Table 3.2.10. Detects of analytes in soil samples from Area 15. 


ID 


Herbicides/Pesticides 
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Table 3.2.10. Detects of analytes in soil samples from Area 15. 


Ti | SR Ln 


Ese =e ene Secor eave al — 
TEE Oe Dian an ae ea cae ee aS 
vee 
sae Ns SOR at fhe NT 
DE uot ea i) aa 
BISBAA | 0-6" [Aluminum | 00 mee || 
a RE ga dn BOONE | 
eal a al mee | 
TAT] ln 
BISAAA | 06" [NivaieNinie@sN)SCSC*dSC mg 
BISBAA | 0:6" [NitateMNitite (ASN) «da mee |_| 
BISBAD | 0-6" [NitateMNiie(@sN)SSS*dYC ge | 
BISAAA | 0-6" [Nitrogen, Ammonia(ASN) Sd me | 
BISBAA | 0-6" |Niogen, Ammonia(AsN)——SSSSSSSCSCSCS~*sdCi A me | 
BISBAD | 0:6" [Nitrogen, Ammonia(ASN)SSS*dC2 mg | 
BISAAA | 0-6" [Phosphorus Total Onhophosphate (APO) __———=«d; CTL mek | 
BISBAA | 0-6" [Phosphorus Total Onhophosphate (AsPO,)_——*dY~—68| mek | 
BISBAD | 0-6" [Phosphorus Total Onhophosphate(AsPO,) _———~—«d;S~—CB | mee |_| 


Qualifiers: 
J = The analyte was positively identified; the associated numerical value is the approximate concentration of the 
analyte in the sample. 






























Ct Pg fy fe fg fy fe fe ly 






3.2.11 Area 22 


Area 22 is the control area for the mortar positions, and includes five sampling grids 
covering the area around Observation Points 5, 6, and 7. Two surface soil samples from 
Area 22 have been validated. Detected compounds are summarized in Table 3.2.11. 


No explosives or VOCs were detected in the two surface soil samples from Area 22. 
Fluoranthene and pyrene were detected in one of the two samples. The pesticide/ 
herbicides 4,4°-DDE, 4,4’-DDT, and MCPA were detected in the same sample. 
Aluminum was the only metal detected above RAH soil background levels. The anions 
nitrate/nitrite, ammonia, and phosphate were detected in both samples. Cyanide was not 
detected. 
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Table 3.2.11. Detects of analytes in soil samples from Area 22. 


6 ee 
SVOCs 


BOPAAA | 0-6" [Fluoranihene SSCS 
BOPAAA | 06" [Pyrenees 


Pesticides/Herbicides 
BOPAAA | 0-6" | 
in BROKE: Te 


BOPAAA 4.4°-DDE (1,1-Bis(Chloropheny!)-2,2-Trichloroethylene) 


BOPAAA | 0:67 MCP ER 


























Metals 


BOPAAA | 0-6" [Aluminum SSCS 
BOPBAA | 0-6" [Aluminum ——SSSSSSS—*Y OL marke |_| 







Anions 


IBOPAAA | 0-6" | Nitrate/Nitrite (As N) ee ee ea 
[BOPBAA | 0-6" [Nitrate Nitrite (ASN) [ o07| mee [ 
[BOPBAA | 0-6" [Nitrogen Ammonia(AsN) CSS me | 
[BOPAAA | 0-6" [Phosphorous, Total Orthophosphate (AsPO,) | 70.7 make | 
BOPBAA | 0-6" [Phosphorous, Total Onthophosphate(ASPO.) =| S79 make [S| 


Qualifiers: 
J = The analyte was positively identified; the associated numerical value is the approximate concentration of the 











analyte in the sample 


3.2.12 Samples Not Associated with Areas 


A total of 9 surface soil samples and 5 duplicates have been validated from borings not 
specifically associated with an area of concern. An additional 71 subsurface soil samples 
from 11 boring locations have been validated. These subsurface samples extend from 10 
feet bgs to the water table, from borings for MW-11, MW-12, MW-13, MW-14, MW-15, 
MW-28, MW-29, and MW-30. The subsurface soil samples were analyzed for 
inorganics. The upper two intervals were also analyzed for explosives, as were additional 
intervals at several borings (40, 50, and 60 feet bgs at MW-15; and 30 feet bgs at MW- 
30). The 10-foot interval was also analyzed for VOC, SVOC, pesticides/PCB, herbicides, 
EDB, and MTBE. Selected intervals from borings for MW-10, MW-17, and MW-23 
were also sampled for these analytes based on FID responses. 
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No explosive compounds were detected in any surface soil samples. The VOCs detected 
and frequency of detection in surface soils were methylene chloride (3x) and TCE (2x). 
SVOCs detected in surface soil and frequency were 3,5-dichlorobenzoic acid (1x) and bis 
(2-ethylhexyl) phthalate (3x). The pesticides/herbicides detected in surface soil and 
frequency include 4,4’-DDE (1x), 4,4’-DDT (1x), and MCPA (4x). Fourteen of the 
metals analyzed in surface soil were detected above RAH soil background levels. The 
anions nitrate/nitrite, ammonia, and phosphate were detected in all samples. Cyanide was 
not detected. 


No explosive compounds were detected in any subsurface soil samples. The VOCs 
detected and frequency of detection in subsurface soils were benzene (2x), 2-butanone 
(1x), chlorobenzene (2x), chloroform (1x), 1,1-DCE (2x), TCE (1x) and toluene (2x). 
The SVOCs detected in the subsurface soil and frequencies were 1,2,4-trichlorobenzene 
(1x), 3,5-dichlorobenzoic acid (1x), bis (2-ethylhexyl) phthalate (7x), diethy] phthalate 
(1x), and di-n-phthalate (1x). The pesticide/herbicides detected in the subsurface soil 
were 2,4-DB and beta-BHC. Sixteen of the metals analyzed in subsurface soil were 
detected above RAH soil background levels. The anions nitrate/nitrite, ammonia, and 
phosphate were detected in most subsurface soil samples. Cyanide was not detected. 


Table 3.2.12. Detects of Analytes in Soil from Borings Not Associated With Areas 


i 
ID 


VOCs 


Wi er a a al 
SISDCAT 1014 [LDichlowaine Cid 
SISDDA| 20-247 |1,1-Dichloroetiene ——SSCS~dSS 

[DCA 










C2) 











ISDCA 
Se ee 
ISDCA 
ISDDA| 20-24 |Chlorobenzene ag 
eMac Te 
[IDFA 
O9DAA| 0-6" [Methylene Chlonde——*dT 
O9DAD| 0-6" [Methylene Chlonde——SSSCSCSC~SCS 
ISDAD| 0-6" [Methylene Chloride 
FU, sci) ese eaeaer ae 
(50! oa OC a ee eae BAR| TT 
O9DAD| 0-6" _[Trichlorosihylene (TCE) id 
ISDCA | 10-14" [Trichlorosthylene (TCE) i tg 

uae 


28DAA| 0-6” |Trichloroethylene (TCE) 
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Table 3.2.12. Detects of Analytes in Soil from Borings Not Associated With Areas 


he al Ee ee 
ID 

































SVOCs 
SIMDBAT 175" [12a Trichlorobenzene———SSC~“~*~‘~*é~dCSC*C«CdiC I 
SIIDOA [130-132 [3.S-DichlorobenzoicAcid@——SSSSC*dCSCS pik NT 
SISDAD| 0-6" [35-DichlorobenzoicAcid@ «|S upske INT 
SODAA| 0-6" |Bis@-EthylhexyD) Phthalate ——SSSSC*d;CtCSL eK 
SOSDAD| 0-6" |Bis@-EthylhexyD)Phibalate «YC SO 
SIIDAD| 0-6" [Bis@-Ethylhexyl) Phthalate —SSSC*dSCtCS OK WP 
[STADCA| 10-12" [Bis@-EthythexyD Phthalate (| aOL  | 
35-43 
[0-18 
Pesticides/Herbicides 

STDCA| 33" [Beta BHC (BetaHexachlorocyclohexane) | 8] uae 
SO6DAD| 0-6" |4,4°-DDE (1,1-Bis(Chloropheny!)-2,2-Trichloroethylene) 





S06DAD] 0-6" 
SODDAA[ 0-8 MCPA | OO rs |_| 


SODAD[ Ce [MCPA 00 arg [| 
SISDAA[ 0-6 [MPA 0 ug IN 
SISDAD[ 0-6 [MCPA 600 ugre IN_| 
SOSDAAT 0-6" [Alumina SO TR TI 
S06DAD|_0-° [Alumina 8800) meres [| 
STIDEA | 30-34 [Aluminam 2860 mere |_| 
STIDFA | 40-44 [Aluminam 000 merce |_| 
SIDA] 0-8" [Aluminam 8880 mer [| 
S12DCA [10-14 [Aluminum 80 meres | 
ST2DEA | 30-32" [Aluminum 920 mere 
SISDEA | 30-34 [Aluminum | 2880) mere | 
SISDIA [70-72 [Aluminum 200 mete | 
STADEA | 30-32" [Aluminum | 980) mere 
STADFA[ 40-44 [Aluminum | 00 mere 
SISDDA[ 20-24 [Aluminum | Af mere | 
S28DDA | 20-22" [Aluminum 880 mere 
S29DAAT 0-6" [Aluminum 00 mere | 
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SLOT Oe Aa ea ETAL 
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cD SOs cnonmmion a iS em |_| 





DN)” 





ace 
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11DAA | 0-6” | Chromium, Total a emeken rst | 
11DAD Chromium, Total 
11DCA | 12-16’ |Chromium, Total 
11DEA | 30-34” |Chromium, Total aalinmokesis rs] | 
11DFA | 40-44? |Chromium, Total ReOUmMOREr| rst | 
11DGA Chromium, Total S7/ hmokeria ai | 
12DAA O26: Chromium, Total makes | 
12DCA | 10-14’ |Chromium, Total elena. _| 


13DDA | 20-22’ |Chromium, Total 
13DEA | 30-34’ |Chromium, Total 
13DIA | 70-72’ |Chromium, Total 


Pl =] Dy) Sy] 9) 5 
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12DEA | 30-32’ |Chromium, Total 


14DAA | 0-6” |Chromium, Total 13.2| mg/kg 

14DAD|_ 0-6” [Chromium, Total 11.8 

14DCA Chromium, Total SouPminerer |_| 

14DEA | 30-32’ |Chromium, Total 5.8 
40-44’ |Chromium, Total 51.4] mg/kg 
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Table 3.2.12. Detects of Analytes in Soil from Borings Not Associated With Areas 


Ogden | Depth Analyte Units | Qualifier 
ID 






















[make 
SIADHA| 60-62 [Chromium, Tol ————SSSSS—*d Sm 
STADIA | 70-72" [Chromium Tol SSS*dC mi 


SISDDA| 20-24 [Chromium, Tol —————SSSSSCSCSCS~S CCB mR | 
SISDFA [ 50-527 [Chromium, Tol ————SSSSSSSSCSCS~ A ms || 
SISDIA [ 90:92" [Chromium, Tol mi | 
[00-102 Chromium, Towle | 
S2RDAA[ 0-6" [Chromium, Tol ——————SSSSSS—*d ST mg 
S28DCA | 10-14 [Chromium, Tol SSS ml 
S29DAA| 0-6" [Chromium Tol SSS Sm | 
S30DDA 20:27" [Chromium, Tol ir | 
STIDEA | 30-34" [Cobalt ee 
STIDFA | 80-44" Jobat eg 
SISDEA| 30-30 [Cobalt 
SIADAA 0-6" [Cobalt 
SI4DAD 0-6" [Cobalt 
SIADFA | 40-40" [Cobalt 


S2RDAA| 0-6" [Cobalt srg 
S29DAA| 0-6" [Cobain ee 
S29DDA | 30-23" [Cobal ngke |_| 
S29DGA| 50-52" [Cobalt 
STIDEA | 30:34" [Copper en 










STIDA | 40-48" [Copper 
ISTADEA | 30-32" [Copper pe 
SISDEA | 30:34 [Copper 
SIADAA 0-6" [Copper 
SIADAD| "0-6" [Copper 
SIADCA| 10-12 [Copper 
SIADFA | 40-40" [Copper 
SISDDA| 2028" [Copper 
SISDEA | 50-52" [Copper 
S2BDHA| 60-62" [Copper eg | 
SS0DEA | 30-32" [Copper 
GDA 0-8 fren 
S06DAD] 0-6" [irom | 
STIDCA| 12-16 [ion g 
STIDEA S030 fon 


E 
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Table 3.2.12. Detects of Analytes in Soil from Borings Not Associated With Areas 


Ogden | Depth 


ee eel 
ID 


Ss a CS 
Ti aaa cs a 
BEES a a CT 
Te a SA 
ia aoe ine | a me | 
0 a TT 
lo ce 2 a 
SIADEA [40540 [row ae | 
SC 
0 a 
SE fT sn EE 
2 
Siu (ee en TS 
ise | asl mae 
CNG d ar DT 
CE a 
mie mak 
oe 
a te 
SO 
poor sgise names | St ae | 
Uo: oar Le 
i250] math 

ree ml 3800 a | 
00 

















































ee Tv 
[0-12 zi 
[ADEA | 30-32” [Lead 
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Table 3.2.12. Detects of Analytes in Soil from Borings Not Associated With Areas 





























OO ee lc 

ID 

2.8[ mefke | 
z3[ mgke |_| 
z5[ mee |__| 
SOSDAA_0-6" [Magnesium SSSSSSCSCSCSC~*dC mr | 
SO6DAD| 0-6" [Magnesium ~The | 
STIDAD| 0-6" [Magnesium —SSSSSCS—~dS«é |d 
STIDEA | 30-34" [Magnesium ———SSSSSSS—*d 00 mer | 
STIDFA | 40-44" [Magnesium *d 8 e [ 
ST2DCA[ 10-14" [Magnesium Yi greg | 
SIDA 20-24" [Magnesium SSS | 
30-32" [Magnesium 88 mg | 
SISDDA| 20-29" [Magnesium iY mig | 
SISDEA | 30-347 [Magnesium 080 mesg || 
SISDIA | 70-72" [Magnesium (| 18 mire | 
STADAA| 0-6" [Magnesium SS—*dS COO mel | 
SIADAD| 0-6" [Magnesium YO mer | 
SIADCA| 10-12" [Magnesium iY mis | 
STADDA| 20-227 [Magnesium —————*d a mre | 
STADEA [ 30-327 [Magnesium YO greg 
SIADFA [ 40-44" [Magnesium 050 migra | 
STADHA| 60-62" [Magnesium SS *d88) mgt || 
SISDDA[ 20-24" [Magnesium i 8 mire | 
SISDKA [100-T02"|Magnesiom 8 eg [| 
S28DAA|_0-6" [Magnesium 220 mie | 
S28DDA| 20-22" [Magnesiom 9 eg Pd 
S29DAA| 0-6" [Magnesium 0 greg | 


" (Magnesium 










SI4DFA | 40-44" [Manganese iY reg 
SOSDAD[_0-6" [Mercury YO 
STIDAD[_0-6"_[Merewy 0 mir 
STIDEA [30-347 [Merewy Oar | 
STIDKA[ 90:92" [Mercwy 0.0 re 
STIDMA[ITO-112 [Mercury mete [ 
STIDOA [130-132"[Merewy iY 09 eg | 
S12DGA| 50-52" [Merewy iY 08 mit 
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Table 3.2.12. Detects of Analytes in Soil from Borings Not Associated With Areas 























ID 

EMM a eS 

mgke | | 
Spa ai Nekn ieee 9] mee | | 
STIDFA | 40-49" [Nickel 53| make |_| 
SeEEM Messe me | 
SD ee OG 
Se on Rai eee | 
STADFA | 40-447 [Nickel Ps19[ mee | 
SLL 0 PNT le) TL 
aan eee ee | mete 
Sau IO ase a met || 
BLO 
Sao eee ee le | 
SDE 0 (RS a 2) 
SUSU 0-0 [SoeMnoheeR Meee OF] mes | 
SO STS uo 
Saat 
SSUES Bee SSS ne OC) 
StpaD| 08" Beagrie 
SI4DAD|_0-6 [Selenium P08) make P| 
0.52[ make P_ 
a Sao Om me | 
IS29DAA | 0-6” {Selenium 0.97| mg/kg 
STADFA | 40-44" [Sodium 3390] make |_| 
S06DAA| 0-6" [Vanadium 268| mks |__| 
Ste Ea atleast |_| 
meke [|_| 
STE? LE ee 
SS 
STG] RI ee ne CT 
ain ee 
So edie Oe ee _ | 
meke |_| 
SIADFA | 40-44 [Vanadum —SSSCSCS~wSS Em | 
meke | 
Ea gaat  Sa ee 
SISDKA meme |_| 
MPA ain eae ee id 
SM aang ema |_| 
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Table 3.2.12. Detects of Analytes in Soil from Borings Not Associated With Areas 









Ogden | Depth Analyte Units | Qualifier 
ID 
i m 


S28DKA| 90-92" [Vanadiom id Td 
i 




























S29DAA| 0-6" [Vandi | ail rr 
mee | 
STIDEA | 3034" [Zine | a 
STIDFA | 40447 [Zine | 


[o-1e 
SIQDEA | 3032" tne er 
SISDEA | 3034" [Zine | a erat 
SDAA, 06" Zine rr 
SIADAD| 0-6? [aime 
SIADFA| 4040" [Zine 
S2aDDA| 2022" [zine 
SO9DAA| 0-6" [ine a 
SOSDAAT 0-6 [NivaeNanie(AsN)SC*dYSC 
SO6DAD] 0-6" _[NitrateINarite (ASN) ce P| 
SO9DAA|_0-6" [Nitrate (ASN) i re | 
SO9DAD| 0-6" |NirateNirite (ASN) _——S* 08 mi [ 
STIDAA| 0-6" |NirateMNirite (ASN) _____———SSSSS*d 2 mire 
STIDAD| 0-6" NitateWNirte (ASN) SSS OT gi | 
STIDCA | 12-16” [NiateINirte (ASN) 0 mere |_| 
STIDDA| 20-22" [NiateNirte (ASN) 8 mpi | 
STIDEA | 30-34 [Nitrate Nite (ASN) 08 mgr | 
STIDFA | 40-49" [NiateNirte (ASN) iOS mgr | 
STIDGAT 50-54 [NirateNirte (ASN) 08 mgt | 
STIDHA 60-64 [Nite Nitite (ASN) 008 meng Pd 
STIDIA | 70-72" [NivateINirte (ASN) 02 mete | 
STIDIA | 80-82" [Nivate/Nitite (ASN) mg | d 
STIDKA] 90-92" [NivaeNitite (ASN) me Pd 
STIDLA [100-102 [NiateNitite (ASN) me [| 
STIDMA[ITO-112 [Nirate(Nirte (ASN) Oe mre | 
STIDNA [120-122 [NiateNitite (ASN) 06 me d 
STIDOA [130-132 [NirateNitite (ASN) 0S meee | 
ST2DAA| 0-6" [NivateNitte (ASN) ——SSSSSS—~d C2 mete | 
ST2DCA [10-14 [Naate/Nitite (AN) 00 mete | 
ST2DDA 20-24 [Niate/Nitite (ASN) 008 mete | 
STQDEA [ 30:32" [NitrateINirie (ASN) 08 gig 
ST2DFA | 40-42" [Nivate/Nitite (ASN) 08 mete | 
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> 1. iil ii 

Pe Nee Ne wer Ti OO mis | 

memes ieee 1 
a0 | a ml 
SI2DIA | 80-82" |NivaieINiwte(ASN) | 08 mph | 
ISI2DKA | 92-94’ |Nitrate/Nitrite (As N) me ke geeal > | 
S12DLA |100-102’|Nitrate/Nitrite (As N) Qls|neikeiiieen | 
0.04 
SISDIA | 70-72 [NinaeINme(ASN) Oli fimeee [| 
SI4DAA| 0-6" [NitateINimie(ASN) | 002 make | 
SI4DCA| 10-12" [NiateNiie(ASN) | 0.05 make (F 
SIMDHA 60-62" [NimateNaite(ASN) | 08] mek 
SISDAA| 0-6" |NivateNimeASN) 008] mee | 
SISDAD| 0-6" [NimawiNimie(ASN) | 008 meg | 
SISDCA| 10-14 |Nimatemimite(ASN) 004] mg TO 
SISDEA | 30-32" |NiwaterNimite(ASN) 03 mpg TO 
SISDFA[ 50-52” |NivateNimite(ASN) | OI mpi | 
SISDGA] 60-62" [Nitrate(Nitrte (ASN) | mpg | 
SISDHA| 70-72" [NivateNmte(ASN) | 0 mph | 
003[ mgke | 
SISDJA | 90-92” [Nitrate/Nitrite (As N) 0.03] mg/kg | si 
SISDKA [100-102 [Nitrate/Nitrite (ASN) | 004[ mee [| 
S2DAA| 0-6" [NiwateMNimite(ASN) | 08] mek | 
a) nell 
002[meke [| 
0.03[ make [| 
S28DFA | 40-42" [NitrateMNite(ASN) | (002 mek [| 
005[meke [| 
S2DHA| 60-62" [NivateNimte(ASN) |= mee [| 
S28DIA 0.04[ mek [ 
Eiliaoisl 
S28DKA | 90-927 0.05[ make [ 
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Table 3.2.12. Detects of Analytes in Soil from Borings Not Associated With Areas 


















hed rr eee 
ID 

S2BDLA [100-10 [NivateNante SN) «OT mi | 
S29DAA| 0-6" |NitrateINante (ASN) (| OI mee 
S29DCA | 10-14” [NarateNNivte (ASN) 00D pte || 
003, meke |__| 
003[ meke |__| 
003 make |_| 
S29DGAT 50-5" | 03, mgke |__| 
S29DHA| 60-62" [NirateNivte (ASN) iY O02 mete 
S29DIA | 70-72" |Narate Nite (ASN) Ogee | 
S29DIA | 80-82" [NitateINinnte (ASN) (| OT mie |_| 
S29DKA | | 92-94" | Nitrate/Nitrite (As N) 0.02] mg/kg | wie hy 
S29DLA [100-102 [NitrateINitite (ASN) «0S mr |_| 
20-22 
marke 
S0gDAD| 0-6" _[Nitrogen, Ammonia(ASN) S| mere |_| 
SOSDAA 0-6 |Narogen, Ammonia (ASN) miles P| 
SOSDAD|_0-6" Nitrogen, Ammonia(AsN) | 8 mie | 
SIIDAA 0-6" [Nitrogen, Ammonia(ASN)_____— | S| mei 
SIIDAD| 0-6" [Nitrogen, Ammonia (ASN) | SO mitre 
STIDEA | 30-34 [Nitrogen, Ammonia (ASN) SL ake | 
STIDFA | 40-44" [Nirogen, Ammonia(ASN) | 8 mee | 
STIDKA 90-92" [Nitrogen, Ammonia(ASN) | 8 glee | 
SIDA] 0-6" _[Nitrogen, Ammonia (ASN) | aT gle | 
SISDAA| 0-6" _[Nitrogen, Ammonia(ASN) i 08 mite 
SISDAD| 0-6" [Narogen, Ammonia(AsN)______—————*d| S| mele | 
S28DAA| 0-6" [Nitrogen Ammonia(ASN) Si 8S me 
S28DCA| 10-14 |Nitrogen, Ammonia(ASN) me | 

6 /k 
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Table 3.2.12. Detects of Analytes in Soil from Borings Not Associated With Areas 


Ogden 


pe Ra ial nad an 


ID 


S06DAR | “0-e7 Phosphor, Taal Onhophowphae (ASPO]_—_____| | wake 
S06DAD| 0-6" Phosphons,Toal Onhophosphat (As PO) | #5] mee J 
S09DAA| 0.6" Phosphor, Teal Orfophospate (As PO.) | | mks 71 
S09DAD|0-67 Phosphor, Toal Onhophosphat (As PO) | f2{ meee 
STIDAA 0.8" Phosphorus, Total Ontophospate (As PO.) | 10s mks [7] 
Phosphorus, Total Orthophosphate (As PO,) 
STTDIA_ [70-72 Phesphorus. Teal Onophosphate (Ae PO,) [36] mere 
SITDLA [100-107 Phosphons, Teal Onhophosphate (As PO,) | 3 mere 
mag 
meg 
SISDDA] 20-27 [Phosphons,Toal Onhophosphate (As PO) [~9e.1, mag [I 
7 

i 


















































14DEA | 30-32’ |Phosphorus, Total Orthophosphate (As PO,) 86.6] mg/kg | 
40-44” |Phosphorus, Total Orthophosphate (As PO,) 
mae 
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Table 3.2.12. Detects of Analytes in Soil from Borings Not Associated With Areas 





































ll 
ID 


SISDAA| 0-6" [Phosphons, Total Onhophosphae (As PO.) | 66 mefke J 
SISDAD| 0-67 |Phoephons. Total Othophosphae (As PO.) | 81[ mgfke [J 
SISDCA | 10-17” Phosphors, Tol Onhophosphate (As FO) | 49] metsg 
SISDEA | 30-37” [Phosphors. Total Othophosphae (As PO.) | 69 make [J 
SISDIA | #0-87[Phosphors. Total Onhophosphae (As PO.) | 6a] meyke [J 
S28DAA| 0-6" [Phosphons.Toal Onhophosphate (As PO.) | 794 merke 
20-27” [Phosphors. Total Onhophosphate(As PO) | 106) mete J 
Phosphorus, Total Orthophosphate (As PO,) | 63.9] mg/kg |J 
Phosphorus, Total Orthophosphate (As PO,) | 37.2] mg/kg |J 
S29DAA]_0<5"[Phosphoss Total Onhophosphate (As PO) [12 mgs 7] 
30-32” Phosphor, Teal Oophospate(AsPO]) | 661 mefke J 
S29DFA | 40-447 [Phosphorus Toal Onhophosphae (As PO) | -#9.1| mgrke [J] 











Phosphorus, Total Orthophosphate (As PO,) 45.4] mg/kg 
SIBDLA 56] mane 
S30DCA Phosphorus, Total Orthophosphate (As PO,) 
S30DDA | 20-22’ |Phosphorus, Total Orthophosphate (As PO,) 99.2| mg/kg 
SODEA | 30:32 
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Table 3.2.12. Detects of Analytes in Soil from Borings Not Associated With Areas 


ID 


Qualifiers: 


J = The analyte was positively identified; the associated numerical value is the approximate concentration of the 
analyte in the sample. 

NJ = The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated 
numerical value represents its approximate concentration. 





3.3 Groundwater Samples 


Validated groundwater sample results for all analytes were only available from six wells, 
with one duplicate sample. The wells include MW-9S, MW-18D, MW-21S, MW-23S, 
MW-23D, and the Schooner Pass Condominium well. Validated groundwater sample 
results for explosives were available for five additional wells that had explosives 
detected, including MW-1S, MW-1M, MW-16S, MW-23M1, and MW-30S. The 
principal contaminants identified within the area of study in groundwater are the 
explosive compounds RDX, HMX, Picric Acid, and PETN. Validated results are 
summarized by analyte type in the following subsections. 


Water samples were also collected as grab or “profile” samples during advancement of 
the borings. The results of these samples were used to determine well screen depths. In 
several cases, analytes were detected in the profile samples that were not confirmed by 
analysis of the same depth interval from the completed well. These detections in the 
profile samples may have been caused by high turbidity due to the nature of drilling, or 
by introduction of grease from the drill casing. A comparison of the profile results with 
the completed well samples will be made as part of the Completion of Work Report. once 
additional validated monitoring well data are available. 


3.3.1 Explosives 


RDX (0.59 ug/L), HMX (2.5 ug/L), and PETN (58 ug/L) were found in the shallow MW- 
1S with RDX (4.6 ug/L) present in the intermediate MW-1M (Table 3.3.1). RDX and PA 
(1.3 and 0.29 ug/L, respectively) were detected at the water table in MW-16S. The 
intermediate depth well MW-23M1 had a detect of RDX at 2.3 ug/L. No detects of TNT 
have been observed in any groundwater sample, although 0.52 ug/L of 4-amino-2,6- 
dinitrotoluene (4-Am-2,6-DNT) has been detected in MW-30S along with HMX (12 
ug/L). The compound 4-Am-2,6-DNT is a degradation product of TNT. 
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Table 3.3.1. Detects of explosive compounds in monitoring wells. 


Monitoring | Ogden Screen Depth of Analyte Units | Qualifier 
Well ID Sample Elevation Screen 
(ft amsl) (ft BWT) 


ID 
Pwalis_[Woissa|72.65-@2.75_[_ 0-10 [WX | 059 [Ge |_| 
PwelliS__[ WOISsA | 7265-6275 _[_0-10[_RDX| 25 | Wel) [|_| 
welts _[wo1ssa | 7265-62-75 | 0-10 | PEIN | _58 | el) | 
[Well IS dup [ WOIssD_| —72.65-62.75_[_0-10| AMX | 053 | (uel) | 
[Well IS dup | WOISSD_| 72.65-@2.75 | 0-10_| _RDX| 24 | (uel) |_| 
[Well IS dup [ WOISSD_| —72.65-62.75_[ 0-10_[ PEIN | _51_| wel) | 
[WellIM | WOIMMA | 2673-2173 | 40-45_[_RDX | 46 | wel) | 
WellT6S | WIOSSA [6414-5414 | 0-10 | _RDX | 13 | wel) | 
Well16S__| WIGSSA [6414-5414 | 0-10 | PrenicAc | 029 | uel) | 
Well 18D 
Well2MT_[W2MIA | -392610-4928 | 99-109 [| ROX | 23 | wel) | 
Pwell30S__[W30SSA [7364-6368 [| 0-10_[HMX | 2 | wok) | 


Well 30S W30SSA 73.64 - 63.64 4-Am-2,6- 0.52 (ug/L) 
DNT 


ft ams] = feet above mean sea level 

ft BWT = feet below water table 

dup = duplicate analysis 

Qualifiers: 

J = The analyte was positively identified; the associated numerical value is the approximate concentration of the 
analyte in the sample. 


















3.3.2 Volatile Organic Compounds 


Chloroform was detected in five of the six wells, at concentrations up to 1 ug/I (Table 
3.3.2). No other VOCs, EDB, or MTBE were detected in the six wells. 





Table 3.3.2. Detects of volatile organic compounds in monitoring wells. 


Monitoring Ogden Screen Depth of Analyte Units | Qualifier 
Sample Elevation Screen 
ID (ft amsl) (ft BWT) 


Well ID 
[Schooner Pass_| WSCNRA | unknown | unknown | Chloroform | 08 wall | 7 
PWell21S | W2ISSA | 7232-6232 | 0-10 | Chloroform | _1| uel |_| 
Wwell238 | W2388A | _63.07-53.07 | 0-10 | Chloroform | 06 | uel | J __ 
Pwell9s | Wo9SSA | _69.71-59.71 | 0-10 | Chloroform | _04 us| J_ 
[Well 9S dup | W09SSD | 6971-5971 | 0-10 | Chloroform | 04] uel | 1 _| 
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ft ams! = feet above mean sea level 


Table 3.3.2. Detects of volatile organic compounds in monitoring wells. 
ft BWT = feet below water table 
dup = duplicate analysis 


watt eat Sct ad yale 8 
Qualifiers: 


Well ID Elevation Screen 

(ft amsl) (ft BWT) 
J = The analyte was positively identified; the associated numerical value is the approximate concentration of the 
analyte in the sample. 


3.3.3 Semi-Volatile Organic Compounds 


Bis(2-ethylhexyl) phthalate was detected in four of the six wells, in concentrations up to 
24 ug/l] (Table 3.3.3). No other SVOCs were detected in these six wells. 


Table 3.3.3. Detects of semi-volatile organic compounds in monitoring wells. 


Monitoring Screen Depth of Analyte Units 
Well ID Elevation Screen 
(ft amsl) (ft 
BWT) 


Pwell2is__| W2ISSA | __72.32-62.32 | 0-10 __| Bis(2-ethylhexy) phthalate | 1 [uch_[J__| 
Wwell238___| W238SA_|_63.07-53.07 | 0-10 __| Bis(2-ethylhexyl phthalate | 24 [uch [|_| 
Pwell9s | WO9SSA | 69.71-59.71 | 0-10 | Bis(2-ethylhexy) phthalate | _4[ uch [J __| 
Well 9S dup_| WO9SSD | 69.71- 58.71 | 0-10 | Bis(2-ethylhexyl phthalate | Such [|_| 


ft ams] = feet above mean sea level 
ft BWT = feet below water table 
dup = duplicate analysis 
Qualifiers: 


J = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in 
the sample. 





3.3.4 Pesticides/Herbicides 


No pesticides, herbicides, or PCBs were detected in any of the validated groundwater 
samples. 
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3.3.5 Inorganics 


The inorganics include metals (total analysis, i.e. unfiltered), cyanide, and anions, which 
were detected in most samples. These elements are naturally occurring but also can 
constitute pollutants. Comparisons were made between the groundwater inorganic levels 
measured in this study and the background upper 95 percent tolerance limit developed by 
HAZWRAP (1994). The following 14 metals were detected above the HAZ WRAP 
(1994) background upper 95 percent tolerance limit: aluminum, barium, calcium, 
chromium, cobalt, copper, iron, magnesium, manganese, nickel, potassium, sodium, 
thallium, and, vanadium (Table 3.3.5). 


The groundwater inorganics concentrations are compared with drinking water standards 
in Section 4.1 of this report (thallium and sodium exceed MCLs in one sample each). 
Secondary maximum contaminant levels (SMCLs) developed by EPA exist for 
aluminum, iron, and manganese at 50 to 200, 300, and 50 ug/L, respectively. SMCLs are 
drinking water guidelines governing the taste, odor, color, and certain non-aesthetic 
properties of drinking water. The majority of the well samples exceeded the SMCLs for 
aluminum, iron, and manganese. 


Aluminum, iron, and manganese commonly are present as solids suspended in 
groundwater samples. These metals are common elements present in the Earth’s crust. 
Iron and manganese oxyhydroxide coatings are often present on gravel material 
associated with glacier deposits. Aluminum is present in many clays. Suspended solids 
can result from the installation of monitoring wells or from naturally occurring colloids. 
In low permeability formations it is often difficult to adequately develop a well to 
eliminate all suspended solids resulting from well installation. Several data analysis 
methods are useful to discern the reliability of the total metal analysis as an indicator of 
contamination. One approach is to compare the total metal analysis with the dissolved 
metal analysis (filtered). Another is to compare both the total and dissolved metal results 
with field turbidity measurements. Turbidity is a measurement of the amount of 
suspended material in a sample. A final approach is to assess the total metal results in the 
context of geochemical equilibria. This involves preparing graphs that include the pH, 
electrical potential (Eh) and known solid and dissolved species of the metal in question. 
These types of analyses will be conducted as part of the Completion of Work Report. 
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Table 3.3.5. Detects of inorganic analytes in monitoring wells. 
Monitoring Ogden Screen 
Well ID Sample Elevation Screen 


Analyte Conc. | Units 
ID (ft amsl (ft BWT) 


Well 9S WO9SSA 69.71-59.71 | 0-10 | Alkalinity Bicarbonate (asCaCO3) | 3[ mgl | | 
Well 9S dup | WO09SSD_ | 69.71-59.71__| 0-10 _| Alkalinity Bicarbonate (asCaCO3) | _4| met |_| 


Well 18D WI18DDA -159.29 to - 223-233 | Alkalinity Bicarbonate (as CaCO3) eter | 
169.20 


Well 21S W21SSA 72.32 - 62.32 | 0-10 | Alkalinity Bicarbonate (asCaCO3) | 15 | mg/l | | 
Well 23D W23DDA | -86.44 to -96.44 146-156 | Alkalinity Bicarbonate (asCaCO3) | 13 | mg/l | | 


Depth of 

















Well 23S W23SSA 63.07- 53.07. | 0-10 | Alkalinity Bicarbonate (asCaCO3) =| 11 | mg [| 


Pass 


69.71 - 59.71 | 0-10 —_[ Alkalinity. Total (as CaCO3) Biscantnd (eliedlccaruias 
Welt 9S-dup | WosssD_[69.71=59.71 | OO [AMalinty, Tort @sCaCO3y) TT 
Wel TD |_WISDDA |-159.29%0-169.20 | 223-253 [Alalinny Towl@s Caco) TT 
waais | W2ISSA [7232-6232 [010 [Alkalnin Towa ws CaCO) | 
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pwetr23s_ | W23SSA_ | 63.07=53.07 [O40 |Alalinty Tow (@sCaCOsy 
Schooner Fass | WSCNRA [unknown [unknown [Alain Toal@sCaOsy [TT 
pwent9s | woassa | eats [00 fAtuminum 89 et 
wal 18D | WisDDA [-159.29%0-169.20[ 225253 [Alumina 20 wT 
wel 1D | WieDbA [-15929%0-169.20 [225-253 [Aluminum OT 
wears | waissa [7232-6232 [00 [alumina eT 
wellaas | waassa | 63.07-33.07 [010 fatima TL eT 
well 1@D | WisDDA [159291016920 [ pa5253 Banu Le 
wal 3D | WisDbA |-15929%0-169.20[ 273 Bammer eT TO 
wall Bis 5] WatssA | 723276202] Toro |paion et 
[ESS Pete i ea ae ey ae 
Well 9S dup | WOISSD_[69.71-39.71 [00 [Barium 
unknown {Calcium ug/] 
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Table 3.3.5. Detects of inorganic analytes in monitoring wells. 


Monitoring Ogden Screen Depth of Analyte Cone. | Units 
Well ID Sample Elevation Screen 
(ft amsl) (ft BWT) 


ID 
wars | wosssa | eori-s71 [to [Owonewscy me 
well9s dip | WOHSSD_[eOTI-sHTI [CIO [Owionde~CO | me 
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werasaip | wonssD | emisomi [O10 foo 
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ToS up| WOossD | oaTI=s971 [OO ardness(@sCaOO3) met || 
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Table 3.3.5. Detects of inorganic analytes in monitoring wells. 
Monitoring 
Well ID Sample Elevation Screen 


Analyte Units 
(ft amsl) (ft BWT) 


Conc. 
ID 
pwess | Woessa | eori=somr ono Neel] et | 
welss up | Woossd | @n-sx7 [oro Weel Tet | 
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werssayp [woos ea7r=sa7 [O40 [Nivaenisie ws) | 002| ma 
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Table 3.3.5. Detects of inorganic analytes in monitoring wells. 


Monitoring | Ogden Screen Depth of | oe | 

Well ID Sample Elevation Screen 

ID (ft amsl) (ft BWT) 
71 
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4. DATA EVALUATION 


4.1 Preliminary Risk Evaluation 


Risk evaluation procedures for the Impact Area Groundwater Study have been proposed 
to EPA, but not yet approved or finalized. As such, evaluation of the present data in the 
context of human health is limited to comparison of observations in well water to health- 
based water criteria. The criteria that have been used to date for this comparison are 
drinking water standards and health advisories, and these criteria will be applied here. 


The drinking water standards are generally in the form Maximum Contaminant Levels 
(MCLs), and are enforceable concentration limits that are set by the EPA Office of 
Drinking Water. They are health based in that they are set to be as close as feasible to a 
concentration that would have little or no adverse health effect in sensitive members of a 
population ingesting up to 2 liters of water per day. The MCLs are not always entirely 
health-based in that the EPA must account for the technical feasibility of achieving a 
purely health-based limit in defining a legally enforceable standard. However, the 
margins of safety on MCLs make the limits protective even where some upward 
adjustment has been made. It is of note that two compounds, lead and copper, have 
drinking water standards entirely based on technology. Thus, copper and lead have 
“Action Levels” (as opposed to MCLs) at which efforts to reduce concentrations should 
be taken. 


Health Advisories (HAs) are also developed by the EPA Office of Drinking Water, but 
are not enforceable standards. HAs are determined solely on achieving a health 
protective limit, without regard to technical feasibility. HAs are calculated based on a 
similar exposure assumption as the MCLs, i.e., that humans may ingest compounds in 
their drinking water. HAs are calculated separately for lifetime exposures and for “longer 
term” exposures (1.e., ingestion of water daily for up to seven years). The longer term 
HAs account for differences in size and consumption of water in children versus adults, 
so that there are longer term HAs for children and adults reported separately. 


Table 4.1 provides data on compounds observed in the water wells available for this 
report, as well as explosives data for certain wells where data validation was accelerated, 
but full analytical suites have not been placed in the database. Like the tables in Section 
3 of this report, this presentation is a subset of the water well data where non-detected 
compounds and inorganic compounds less than background have been removed. For 
those compounds for which MCLs or HAs exist, the criteria are presented to the right of 
the reported concentration. Concentrations exceeding the health-based criteria are 
shaded. 
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Table 4.1. Observed Concentration of Compounds in Monitoring Wells Compared to Health- 
Based Limits. 
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Table 4.1. Observed Concentration of Compounds in Monitoring Wells Compared to Health- 
Based Limits. 
Advisory 


Analyte Result | Units | Qualifier | MCL 
| (a) 
(a) 
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Table 4.1. Observed Concentration of Compounds in Monitoring Wells Compared to Health- 







Based Limits. 


Analyte Units | Qualifier} MCL | Health 
(a) | Advisory 
(a) 
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Table 4.1. Observed Concentration of Compounds in Monitoring Wells Compared to Health- 
Based Limits. 
Advisory 


Analyte Result | Units | Qualifier | MCL 
; (a) 
(a) 
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Qualifiers: 
- shaded values indicate observed concentration is higher than a health-based screening concentration 
(a) MCLs and Health Advisories are reported in the same concentration unit noted for the analyte. 
(b) The value is a Lifetime HA 

(c) The value is a longer term HA for children; the longer term HA for adults is higher (400 ug/L) 
(d) The value is a technology based “Action Level” 

(e) The value is a “guidance” appropriate to those with salt restricted diets 








Health 




























It is notable that health-based screening criteria are unavailable for several observed 
compounds listed in Table 4.1. Where MCLs or HAs are available, it is apparent that 
most observed concentrations are below the health-based value. The exceptions include 
sodium’ and thallium in Well 21S, and the compound bis-2-ethylhexyl phthalate in Well 
23S. Of the explosives, HAs are available for HMX and RDX only. All observed 
concentrations of HMX are below the HA, while three of four observations of RDX 
slightly exceed the HA. 


4 


While a concentration limit for sodium is published in the EPA tables on Health Advisories, the limit for this compound 
is noted as “guidance” and relates to sodium concentrations that would be of concern for individuals with cardiovascular disease 
requiring salt restriction. Thus, this is not a Health Advisory as calculated for other compounds, but is relevant to health protection 
in certain sensitive individuals. 
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Because there are currently no active production wells in the area, these findings do not 
indicate immediate risk. They do however, indicate findings that should be studied 
carefully. In this regard, it is notable that the reported thallium concentration is less than 
the contract required detection limit, so that the concentration may be less certain than 
other observations. Also, bis-2-ethylhexylphthalate is a plasticizer and has frequently 
been found to be introduced as a laboratory contaminant and was present in blank 
samples from this study. The detections of HMX and RDX, especially those above the 
HA, indicate the need to identify potential sources and transport pathways of these 
compounds. It is particularly important to understand if concentrations of these 
compounds exceeding the HA could occur at points of current or future water use. 


4.2 Groundwater Flow and Contaminant Distribution 


A groundwater high is located to the southeast of the Impact Area with flow directed 

radially away from this point. Synoptic water level measurements have been collected in 

October and December, 1997 with little change noted in the configuration of the water 

table surface (Figures 4.2.1 and 4.2.2). Groundwater flow for the Impact Area is towards 

the north and west with ultimate discharge into Cape Cod Canal and Buzzards Bay. 

Portions of Area 5 on the southeast side of the Impact Area are located over the center of 

the mound. The groundwater system is unconfined with the water table present at a depth ‘e 
of approximately 100 ft below ground surface within the Impact Area (Figures 4.2.3, 

4.2.4, and 4.2.5). 


Continuous water level measurements were recorded at three monitoring wells (AEHA- 
11, LRWS2-02, and CS-19 MW0007E) for approximately 4 months (Figures 4.2.6, 4.2.7, 
and 4.2.8). In general, all three wells exhibit a decline in water level of a little over one 
foot. The decline is consistent with a reduction in precipitation events in the late summer. 
Water levels appear to respond to changes in barometric pressure that is consistent with 
an unconfined aquifer system. 


The USGS has a scope of work with the National Guard Bureau for MMR using a site- 

wide flow model, MODFLOW. To better elucidate contaminant pathways the USGS has 

utilized a flow model in conjunction with particle tracking. The model has been utilized 

throughout the IAGS to help direct the placement of monitoring wells and screen depths. 

Under the scope of work for the National Guard Bureau the USGS MODFLOW model 

for MMR is being updated with information from the IAGS. Data to be updated include 

depth to bedrock, lithology as it relates to hydraulic conductivity, and possibly water 

levels. Once updated, the USGS site-wide model will be recalibrated and a sub-regional 

model focusing in on the MMR Impact Area will then be developed. The sub-regional 

model will allow for refinement of particle paths and could be utilized for solute transport . 
modeling. ’ 
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Interim Results Report 
a i ea ee ee 


The following subsections contain a brief summary of observations regarding the 
distribution of the principal contaminants detected to date. 


4.2.1 Explosives 


The detects of RDX in groundwater at MMR are spatially situated (MW-1S, -1M, -23M1, 
-25S, CS19-MWO0006E, CS19-MWO009E, and CS19-MW0011E) such that an area of 
contamination is evident aligned from near the center of the Impact Area towards the 
northwest (Figure 4.2.9). The results from CS19-MWO0006E, CS19-MWOO009E, and 
CS19-MW0011E have not been validated, but are consistent with the measurements 
completed in early 1997 for CS-19 under the IRP. The origin of the RDX is unclear. 
Particle tracking with MODFLOW suggests that the RDX entered the water table at one 
or more locations on the east side of the Impact Area, near the west side of the water table 
mound. The sporadic detections of RDX in soil, and its absence in soil samples from 
Areas 2 and 3 in the center of the Impact Area where major targets were located, indicate 
that training activities have not led to widespread contamination by explosives in these 
areas. The RDX detection at the water table in MW-16S suggests a local source of 
contamination, based on its depth and position cross-gradient from the other RDX 
detections. 


The occasional detects of HMX (<12 ug/L) and other explosive compounds in 
groundwater suggest isolated source releases with localized groundwater migration. 
Insufficient data are available to evaluate the migration of HMX in the vicinity of MW- 
30S, which is located near the top of the water table mound. Additional data from 
surrounding wells will be available shortly to assist with this evaluation. 


Validated results indicate the absence of TNT at the site. The principal degradation 
products of TNT are 2A-DNT, 4A-DNT and 2,6-diamino-4-dinitrotoluene (2,6-DANT). 
The compounds 2A-DNT and 4A-DNT have been detected in several soil samples from 
MMR but at concentrations less than 1 mg/kg. The compounds 2,4-DNT and 2,6-DNT 
are not degradation products of TNT. These compounds are byproducts of TNT 
manufacture and are typically found with TNT. The absence of TNT and the presence of 
2A-DNT, 4A-DNT, 2,4-DNT and 2,6-DNT in soil samples suggest that TNT may have 
been present at the site at one time but has since biodegraded. 
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4.2.2 Volatile Organic Compounds 


As discussed in Section 3, VOCs were not widely detected in soils or groundwater, nor 
were the limited detections at elevated concentrations. Fate and transport processes for 
low levels of TCE in surface soil, and chloroform in groundwater, are discussed below. 


The most important environmental fate process for TCE is volatilization. The Henry’s 
constant is 1.17 x 10-2 atm m3/mol indicating TCE rapidly volatilizes from water. TCE 
rapidly photodegrades and undergoes rapid hydrolysis reactions in the atmosphere 
(Howard et al. 1991). TCE was detected in a number of surface soil samples but not in 
deeper soil samples or groundwater at MMR. The concentration of TCE reported was 
less than 5 ug/kg. Given the low concentration and sporadic nature of detects it is 
unlikely sufficient mass of TCE is available for transport to the aquifer. 


The only detected VOC in groundwater was chloroform at concentrations up to 1 ug/l. Its 
environmental fate-and-transport properties are similar to TCE. It is noted that 
chloroform has been detected widely in groundwater on the Upper Cape, apparently 
resulting from discharge of treated water to the ground. The relationship of the 
chloroform detections in this study to the regional distribution of this contaminant is 
unknown at this time. 


4.2.3 Semi-Volatile Compounds 


The non-chlorinated hydrocarbons such as SVOCs and PCBs have low to moderate 
solubilities. These compounds in general are highly adsorbed or complexed with soil. A 
subset of SVOCs is PAHs, which are generally found in fuels. The compounds may 
bioaccumulate in organisms in surface waters. They vary substantially in their potential 
to biodegrade. The overall tendency for these compounds is for low mobility in the 
environment. As discussed earlier, a number of SVOCs, primarily PAHs and phthalates 
have been detected in surface soil samples. However, with the exception of bis (2- 
ethylhexyl) phthalate, no SVOC has been detected in groundwater. This result is 
consistent with the environmental fate-and-transport of SVOCs. SVOCs do not move 
substantially once introduced into the subsurface. 
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4.2.4. Pesticides/Herbicides 


The fate and transport of the pesticides and herbicides is similar to the SVOCs. They 
generally have a low solubility, less than 1 mg/L, and can be complexed and adsorbed 
with soil. Most of the pesticide and herbicide compounds photodegrade rapidly in the 
atmosphere. However, their relatively low Henry's constant suggest volatilization is 
limited. Once introduced into the soil these compounds can persist for considerable 
lengths of time (years) unless they biodegrade. Typically, biodegradation occurs under 
anaerobic conditions but most compounds are resistant to biodegradation. Once 
introduced into groundwater they can be relatively mobile. However, their low 
solubilities usually result in very low concentrations detected in groundwater. As 
discussed earlier a number of pesticides/herbicides were detected in surface soil samples 
but are absent in deeper soil samples and groundwater. 


4.2.5. Inorganics 





Inorganics do not degrade since they are elements, but they are subject to chemical 
reactions and sorption. Antimony, arsenic, barium, copper, lead, mercury, and zinc are 
known as heavy metals. They normally only occur in trace amounts in uncontaminated 
aquifers. They have somewhat similar fate and transport properties. The oxidation state 
of ground water (generally the oxygen content), pH, solubility, type and amount of 
organic matter, clay, and sorption onto inorganic surfaces will control their occurrence in 
ground water. The ground water in the Impact Area is generally oxidizing, slightly 
acidic, and low in total dissolved solids (TDS), so that heavy metals would be immobile. 
Dissolved oxygen, pH, and TDS results are not included in this report, but will be 
included in the Completion of Work Report. 


Iron and manganese are ubiquitous in the Sagamore lens aquifer. The subsurface iron 
exists as ferric hydroxide, which is insoluble. In the absence of organics in ground water 
causing reducing conditions, Fe will be immobile in the subsurface. 


The anions of interest are nitrate, sulfate, chloride, and phosphate. Nitrate, sulfate, and 
chloride tend to be relatively mobile in groundwater. Their environmental fate is 
dependent on the aquifer matrix and interactions with this material. Phosphate tends to 
be a limiting agent in biological reactions and thus tends to be consumed in surface water 
environments. Phosphate mobility may be more limited in ground water due to surface 
reactions, precipitation on solids, and biological uptake. 
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Sh, CONCLUSIONS 


The preliminary results of the Impact Area Groundwater study indicate the presence of 
explosive compounds in soil and groundwater. The validated data show minimal surface 
soil samples are contaminated with explosives. Groundwater samples principally contain 
RDX, HMX, PETN, and PA. The spatial arrangement of the groundwater detections 
indicates that RDX may have originated in the Impact Area and then spread to the 
northwest. At the present time it is unclear where the sources of contamination are 
located. The soil results indicate that the sources are not likely located at the primary 
targets for artillery and mortar fire. Evaluation of all remaining data will permit the 
further delineation of contaminant distribution, identification of any data gaps, and 
development of recommendations for additional investigations, as appropriate. 


Low levels of VOCs (primarily TCE) and SVOCs (primarily phthalates and PAHs) have 
been detected in surface soils. With the exception of one of the phthalates, these 
compounds are not evident in groundwater. The sporadic distribution, low 
concentrations, and fate/transport properties of the detected VOCs and SVOCs suggest 
that the soil concentrations measured to date are not posing a threat of groundwater 
contamination. The source of the measured phthalate concentrations in groundwater is 
unclear at the present time. The detected phthalate compound is present in plastics and is 
frequently found to be present in environmental samples through cross-contamination by 
laboratory or field procedures. Chloroform, the only VOC detected in groundwater, may 
be part of a regional distribution of this chorination by-product. 


The preliminary results also show detects of pesticides and herbicides in surface soil, 
which may be related to vegetation control. This group of contaminants is limited to the 
surface soil with no detects of contamination from deeper soils or groundwater. 
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Appendix A Directory 
Group A, Water Data for Methods 504 (EDB), 8021 (MTBE), 8330SC (Explosive Scan), and 
OC21V (VOCs), 1-100. 


Group B, Soil Data for Methods 350.2M (N2), 353M (NO3/NO32), 365.2 (PO4), CYAN, 
(cyanide), IM40 (metals), and IM40HG (mercury), 1-84. 


Group C, Water Data for Methods 350.2M (N32), 353M (NO3/NO9), 365.2 (POq), CYAN, 
(cyanide), IM40 (metals), and IM40HG (mercury), 1-16. 


Group D, Soil Data for Methods 8021S (EDM/MTBE) and OM31V (VOCs), 1-56. 
Group E, Soil Data for Methods OM31B (SVOCs), 1-84. 
Group F, Water Data for Methods OC21B (SVOCs), 1-16. 


Group G, Soil Data for Methods 8330 (explosives), 8515 (HMX/RDX screen), CRRSCT 
(TNT/DNT screen), 1-28. 


Group H, Water Data for Methods 130.2 (hardness), 300.0 (CI/SOq), 310.1 (alkalinity), IM40HD 
(hardness), and TOC, 1-4. 


Group I, Soil Data for Methods 8151 (herbicides) and OM31P (pesticides), 1-56. 
Group J, Water Data for Methods 8151 (herbicides) and OL21P (pesticides), 1-10. 
Group K, Water Data for Methods 8330 (explosives), 1-20. 


Group L, Soil Data for Methods 8330N (explosives), 1-2. 











DATA QUALIFIER REFERENCE TABLE 





Organics 


Inorganics 





tony 


Zz 


g 


r.] 


The analyte was analyzed for, but was nw 
detected above ute reported sample quanu—a- 
uon limit 


The analyte was positively identified; the 
associated numencal value is the approx- 
imate concentrauon of the analyte in the 
sampie. 


The anslysis indicates the presence of an 
analyte for which there is presumpuve evi- 
dence to make 3 “tentative idenuficauon.” 


The anslysis mdicates the presence of an 
anslyte that Nas been “tentatively idesufied™ 
and the associaied numerical value represenis 
iS EPproximate concentrauon. 


The analyte was no deemed above the re- 
ported sample quanotauon limit. However, 
Une reported quanutauon limit '$ approx- 
imate and may of may not represent the 
actual limit of quanutauon necessary to 
accurately and precisely measure the analyte 
in he sample. 


The sample resuks are rejected due to serious 
deficiencies im the ability to analyze the 
sample and to meet quality convol criteria. 
The presence or absence of the analyte 
cannot be verified. 


The msteria!l was analyzed for, but was not 
detected above the level of the associaied 
value. The associated value is either the 
sample quanulguon limit or the sample 
detection limit 

The associated value is an esumated 
quayiLity. 


Not applicable. 


Not applicable. 


The material was analyzed for, bus was nox 
detected. The associated value ts an esu- 
mate and may be maccurate or imprecise. 


The data are onusable. (Note: Analyte 
may or may not be present). 





QUALIFICATION CODE REFERENCE TABLE 








Qualifier Organics Inorganics 
H Holding umes were exceeded. Holding umes were exceeded 
S Surrogate recovery was outside QC limits. The sequence or number of standards used for 
the calibration was incorrect 
¢ Calibrauon &RSD or BD were noncom- Correlation coefficient is <0.995, 
pliant. 
R Calibrauon RRF was <0.0S. &R for csalibrauon is not within conrol 
limits. 
B Presumed contaminauon from preparation Presumed conwmination from preparauon 
(method) blank. (method) or calibranon blank. : 
L Not applicable. Laboratory Control Sample ®R were not 
within consrol limits. 
Q MS/MSD recovery was poor or RPD high. MS recovery was poor. 
E Not applicable. Duplicates showed poor agreement 
I Internal standard performance was unsatis- ICP ICS results were unsatisfactory. 
factory. 
A Not applicable. ICP Serial Diluuon &D were not within 
conuvl limits. 
M Tuning (BFB or OF TPP) was noncompliant Not applicable. 
py Presumed contamsmation from tip blank. Not applicable. 
+ False posilive - reported compound was nol 
presermm. Not applicable. 
False negative - compound was present but Not applicable. 
not reporied. 
F Presumed contaminouon from FB, or ER. Presumed contamingtion from FB or ER. 
$ Reporied resuk or ouher information was Reporied result or other informauon was 
meoorrect, INCOITECL 
? TIC identity or reported retertion ume has Not applicable. 
been changed 
D The analysis with this flag should not be The analysis with this flag should not be 
used because another more technically sound used because another more technically sound 
analysis 1s availabic. analysis ts available. 
P Insurument performance for pesticides was Post Digestion Spike recovery was not 


poor. 


within control limits. 
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Qualification Code Reference Table (Continued) 


Instrument performance for pesticides was 
poor, 
Unusual problems found with the data that 
have been described in Section I, “Data 
Validation Findings.“ The number following 
the asterisk (*) will indicate the subsection 
where a description of the problem can be 
found. 


Post Digestion Spike recovery was not within 
contro] limits. 

Unusual problems found with the data thar 
have been described in Section 1, “Data 
Validation Findings." The number follow- 
ing the asterisk (*) will indicate the sub- 
section where a descripcen of the problem 
can be found. 
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